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DESCRIPTIONS  OF  MIDDLE  AMERICAN  LAND  AND  FRESHWATER 

MOILUSCA 

BY  Henry  A.  Pilsbry. 

Various  snails,  mainly  from  Mexico  and  Central  Amcrioa,  which  have 
Accumulated  in  the  museum  of  this  Academy  are  here  described  and  figured. 
Most  of  them  were  received  from  Professor  Carlos  de  la  Torre,  Mr.  James 
Zetek,  and  Mr.  James  Bond;  a  few  others  have  been  in  the  collection  for 
many  years. 

Humboldtiana  torrei,  new  species.    Plate  i,  tit;,  to. 

San  Antonio  y  Santa  Rosalia,  near  and  south  of  Chihuahua,  State  of 
Chihuahua,  Mexico.  Type  and  parutype  162325  A.N.S.P.,  collected  by 
Professor  Carlos  de  la  Torre  about  1899.   Also  in  coll.  Torre. 

The  shell  is  obliquely  perforate,  dein'esscd.  the  height  about  throe-fourths 
•of  the  diam.  White  with  diffuse  pale  flesh  tinted  stains  and  with  three 
narrow,  uneven,  wood-brown  bands.  The  four  whorls  increase  rapidly,  the 
last  very  rapidly.  Embryonic  shell  of  1^  smooth  whorls;  subsequent  whorls 
with  sculpture  of  irregular  growth  wrinkles,  without  spiral  lines  or  granula- 
tion. The  last  whorl  is  rounded  periplierally  and  descends  deeply  to  the 
aperture.  The  aperture  is  strongly  oblique,  truncate-oval,  banded  within. 
The  outer  and  basal  margins  of  peristome  are  expanded,  fleshy  brownish; 
columellar  margin  is  whitish,  broadly  reflected,  nearly  covering  the  umbi- 
licus.   The  short  parietal  callus  is  wliite. 

Height  28  mm.,  diam  39.2  mm.  Type. 

Height  28.5  mm.,  diam.  40.3  mm.  Paratype. 

This  very  distinct  sjiecies  differs  from  all  of  those  known  by  the  total 
absence  of  granulation.    The  large  size,  thicker  lip,  wide  and  very  oblique 
ai)erturc.  and  the  color,  distinguish  it  from  H.  chisosensis,  which  is  the  only 
equally  depressed  species,  and  which  differs  also  by  the  possession  of 
-weak  granulation. 

(1) 
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Humboldtiana  hogeana  (von  Martens).    Plate  i.  fig.  9. 

A  topotype  labelled  Cliiliuahiia  city  (Torre)  is  fitiured.  In  this  species 
the  enibryoiiic  shell  has  close,  fine  costiilation  partly  broken  into  granules. 
The  first  neanic  whorl  has  a  weak  granulation.  The  last  whorl  is  sculjitui-od 
with  coai'sc  growth  wrinkles,  j^art  of  them  whitish.  The  later  whorls  have 
no  granulation.    Height  31  mm.,  diam.  33.5  mm.;  4  whorls. 

Humboldtiana  ferrissiana  Pils.    Plate  i,  fie?.  5,  6. 

Nautilus,  vol.  41,  p.  82,  Jan.  1928.    Miter  Peak,  Davis  Mountains,  Texas. 

This  sjiccies  has  not  been  figured  hitherto.  It  resembles  //.  hogeana  in 
sculpture,  but  is  decidedly  more  dejiresscd,  with  the  third  band  situated 
higher.  The  granulation  is  limited  as  in  hogeana.  In  //.  palmcri  Clench 
and  Rehder,  illustrated  in  Plate  1,  fig.  11,  the  granulation  extends  to  the 
end  of  the  last  whorl.  The  embryonic  whorls  are  much  alike  in  these  three 
species. 

Bulimulus  (Leptobyrsus)  sanmarcosensis  Pils.  and  Lowe.    Plate  i.  fis.  S. 
liiilun III ii.^  .■<(iii)iinreoscn.'^is  Pilsl)ry  and  T.owo.    Nautilus,  vol.  46,  p.  49,  1932. 
San  Alarcos  Island,  Gulf  of  California.    The  type  is  figured. 

Bulimulus  (Leptobyrsus)  carmen  Pils.  and  Lowe.    Plate  i,  fig.  7. 

Bulitniihis  carmen  Pilsbrv  anil  Lowe.    Nautilus,  vol.  46,  p.  50,  1932. 

Carmen  Island,  Gulf  of  California.   The  type  is  figured. 

Holospira  torrei,  new  species.  Plate  i,  fig.  4. 

Mexico.  Tj'pe  162324  A.N.S.P.,  collected  by  Sr.  Botteri,  received  from 
Dr.  Carlos  de  la  Torre. 

The  shell  is  rather  shortly  rimate,  cylindric  but  with  slightly  convex  out- 
lines, pas.<ing  gradually  into  the  conic  summit;  glossy;  pinkish  white  with 
some  fle.-^h-colored  stains.  The  first  two  whorls  are  smooth  and  glossy, 
forming  a  nipple-like  apex;  the  following  three  or  four  whorls  are  marked 
with  very  fine  retractively  slanting  striae;  whorls  of  the  cylindric  portion 
are  nearly  smooth;  in  the  middle  of  the  antepenult  whorl  fine  riblets  begin, 
gradually  becoming  stronger,  the  last  two  w^horls  liaving  rather  coarse, 
strong,  regtdar  riblets.  There  is  a  spiral  im])ressed  zone  around  the  base 
of  the  last  whorl.  The  aperture  is  shortly  ovate;  peristome  reflected,  the 
parietal  margin  built  forward  shortly.  Internal  axis  with  a  strong,  hori- 
zontal columellar  lamella  in  the  penult  whorl,  (  (mtinuing  weakly  in  the 
last;  basal  and  parietal  lamella  strong,  occupying  the  first  two-thirds  of 
pentilt  whorl;  palatal  lamella  occtipying  the  first  half  of  the  jienult  whorl 
and  not  continuing  so  far  forward  as  the  other  lamellae;  it  is  long  and 
strong,  and  situated  at  about  the  anterior  third  of  the  height  of  the  whorl. 
Length  22.5  mm.,  diam.  at  the  11th  whorl  6.3  mm.;  15^  whorls. 

This  is  one  of  the  largest  species  of  the  typical  section  of  Holospira. 
Senor  Botteri  collected  mainly  in  the  State  of  Vera  Cruz,  but  the  locality 
of  this  form  was  not  recorded. 
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Aperostoma  (Amphicyclotus)  princeps,  new  >iiecies.    Plate  i,  fiss.  i,  la,  ib. 

Cijclotiis  boitcnrdi  An<ras.    Pioe.  Zool.  Sue.  London.  ]>.  4S3.  1879. 

]M()u11i  of  Banana  River,  five  niiles  from  Linion,  Costa  liica.  Type 
12930  A.X.S.P.,  collected  by  Wni.  M.  Gabb. 

The  .-hell  is  ()j)enly  unibilicate,  the  mnbilicus  very  regularly  diniinishinu; 
and  sliowing  all  the  whorls  to  the  apex,  occui)yiug  about  one-fifth  of  the 
diameter.  Spire  rather  low,  conic,  the  first  four  whorls  dull  pink,  the  rest 
cartridge  buff  with  a  white  zone  at  and  above  the  periphery',  and  two 
brownish-ochraceou.s  bands,  the  wider  one  fading  at  its  edges,  occupying  the 
middle  of  the  upper  surface,  the  narrower  band  a  little  darker  and  more 
sharply  defined,  immediately  below  the  periphery.  Sculpture:  after  the 
first  2^  smooth  whorls  there  is  a  close,  even  corrugation,  the  rugae  running 
spirally  and  slowly  ascending  forward;  this  corrtigation  covei-s  all  the 
surface  except  tlie  interior  of  the  unil)ilic\i-  and  a  narrow  sui)sutural  band. 
There  are  barely  6  strongly  convex  whorls,  the  last  flattened  or  slightly 
concave  below  the  suture.  The  suture  is  impressed,  becoming  narrowly 
incised  near  the  aperture.  The  aperture  is  strongly  oblique.  Peristome  not 
expanded,  the  outer  margin  arching  forward,  retracted  to  the  ui)i)cr  angle, 
somewhat  thickened  a  short  distance  within  the  thin  edge.  C'olumcllar 
margin  blunt,  retracted,  continuous  with  the  parietal  callus,  whicli  has  a 
rounded  sinus  close  to  the  posterior  angle.  Height  33  mm.,  diam.  49  mm., 
width  of  umbilicus  10  mm. 

This  species  differs  from  A.  houcardi  (Pfr.)  by  the  continuous,  regular 
rugae  of  the  surface,  by  the  form  of  the  peristome  and  the  color  pattern. 
Only  one  specimen  was  collected. 

Ai>«rostoiiui  princeps  angasianum,  new  name. 

Cyclotw  boticardi  Angas.  Proc.  Zool.  Soc.  Loud.,  p.  73,  pi.  5,  fig.  3,  4,  1878  (San 

Carlos,  Costa  Rica).  Not  Cyclostoma  (Cyclophorus)  houcardi  Pfr.,  1856. 

As  Cyclostoma  houcardi  Pfeiffer  is  an  Aperostoma,  the  name  of  Angas's 
form  must  be  changed.  The  two  are  ]>erfectly  distinct  though  allied  species, 
belonging  to  the  same  section  {Amphicyclotus)  of  the  genus. 

A.  p.  angasianum  is  known  to  mc  only  l)y  Angas's  descri]ition  and  liiiure. 
It  measures,  height  26  nun.,  diani.  33  nun.,  being  much  smaller  and  relatively 
higher  than  .4.  priticcps.  However,  it  i-  to  be  noted  that  the  large  ai)erosto- 
mas  are  rather  variai)le  in  size  in  dill'erent  placi's;  thtis,  .1.  undcnvoodi 
(DaCostal  varies  from  the  large  tyi)ical  form.  45  to  over  46  nun.  diameter, 
to  oidy  39  nun.  (at  T.a  l-'niilia,  near  (iuapiles.  Costa  Rica,  J.  A.  G.  Rehn, 
1923);  the  sniallrr  -hdU  beinu  al>o  i-clatively  higher. 

Aperostoma  (Amphicyclotus)  palenquense,  ikw  siitciis.    Plate  i,  fisis.  3.  T,a.  3/'. 

]3istrict  of  Paionciuc  State  of  ("hiapas,  Mexico.  Type  and  paratype 
106344  A.X.6.P.,  collected  by  Dr.  C.  S.  DoUcy. 

The  shell  is  depressed,  solid,  openly  timbilicale.  -howing  all  the  whorls, 
the  width  of  umbilicus  contained  slightly  over  four  times  in  the  diameter  of 
the  shell;  sepia  colored,  becoming  dull  i)inplish  on  the  denuded  spire  and 
somewhat  tawny  near  the  apex.   Sculpture  of  low,  irregular,  interrupted 
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rugae  spirally  ascending  forward.  Whorls  41  (plus  an  apical  whorl  lost  by 
erosion),  convex,  the  last  flattened  below  suture.  The  aperture  is  very 
oblique,  angular  and  slightly  channelled  above.  Peristome  noticeably 
dilated,  thick,  the  parietal  callus  straight,  very  oblique,  columellar  mai^in 
receding.   Height  21  mm.,  diam.  34  mm.,  width  of  imibilicus  8  mm. 

Compared  with  A.  bottcardi  (Pfr.)  from  Cordova  in  the  State  of  Vera 
Cruz,  the  whorls  of  A.  palenquense  do  not  increase  in  caliber  so  rapidly,  the 
last  whorl  and  the  aperture  being  smaller;  the  aperture  is  more  obJique,  the 
lip  decidedly  thicker  and  the  umbilicus  larger.   It  is  also  less  elevated  than 

A.  boucardi,  and  differs  in  details  of  sculpture  and  color 

The  genus  Aperostoma  is  divisible  into  sc^^cral  subgenera  or  sections 
based  mainly  upon  the  system  of  sculpture,  as  follows: 

1.  Sculpture  of  fine  axial  striae  or  costulae  only ;  peristome  varying  from 

reflected  to  simple.    Subgenus  Aperostoma  Troschel,  type  A.  mexicanum 

(C yclo>itoma  nicxicamun  Mcnke). 

2.  Sculi)ture  of  fine  costulae  and  stronger  spiral  threads  and  cords; 
peristome  reflected.  Subgenus  Aperostomops  (new) ;  type  A.  purum  [Cy- 
clostoma  purum  Forbes) . 

3.  Sculpture  of  close  spiral  cords  only;  peristome  simple.  Subgenus 

Calaperostoma  (new) ;  type  A.  cumingi  {CycloRtoma  cumingii  Sowb.). 

4.  Sculpture  of  continuous  or  interrupted  obliriuely  sjiiral  corrugation; 
peristome  not  reflected,  often  sinuatcd  above.  Mainly  large,  dark  colored 
or  variegated  species.  Subgenus  Amphicy dolus  Crosse  &  Fischer,  type  A. 
boucardi  {Cyclostoma  boucardi  "Salle"  Pfr.). 

Poteria  vincentina,  new  species.    Plate  i.  figs.  2,  2a. 

St.  Vmcent.  B.  W.  I.  Type  and  paratypes  12953  A.N.S.P.,  collected  by 
Robert  Swift  al)out  1870.    Also  taken  by  Air.  James  Bond,  1929. 

The  shell  has  about  the  shape  of  P.  straminea.  It  is  solid,  tawny,  fading 
to  yellow  at  the  suture  and  on  the  base,  streaked  with  chestnut  or  burnt 
sienna,  and  with  a  few  black  lines  marking  former  peristomes.  The  surface 
is  glossy;  the  first  2f  whorls  smooth,  the  rest  closely  granose-corrugated. 
The  whorls  are  convex,  suture  well  impressed.  The  aperture  is  subcircular, 
angular  posteriorly.  Peristome  outwardly  somewhat  thickened  within,  the 
basal  and  columellar  margins  rather  thick.  Height  16.5  mm.,  diam.  24 
mm. ;  umbilicus  about  4.5  mm.  wide ;  4^  whorls. 

The  operctilum  is  flat,  showing  about  8  whorls,  which  are  slightly 
prominent  along  the  suture. 

Poteria  straminea  (Rve.)  has  much  more  regular  corrugation  and  a 
smaller  aperttne.    P.  rugnta  (Guppy)  and  P.  grenadertsis  (Shuttl.)  are 

decidedly  smaller  but  closely  allied  species. 

The  type  lot  of  this  species  bears  a  label  in  Swift's  hand  stating  that 
Thomas  Bland  proposed  describing  the  species;  ])ut  I  have  not  found  that 
any  descrii>tion  was  published,  and  as  the  name  he  hail  chosen  is  not 
characteristic  and  seems  not  to  be  in  print,  I  have  substituted  that  of  the 
island. 
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Littoridina  frenata,  new  >]Kcics.    Tcxt-fiijs.  i,  \a. 

Rio  Juan  Diaz,  Panania.  Type  161776,  paratypes  161777  A.N.SJ*.; 
cullectcd  l)y  James  Zetck,  Feb.,  1932. 

The  slieli  is  iinpei-foi'ate.  narrowly  ohlonu-conic,  (juite  solid  and  strong 
tlioiiiili  not  thick;  olivaceous-yellowish,  with  a  I'ather  wide  ill-defined  tlarker 
border  below  the  suture.  Surface  glossy,  very  lightly  striate,  and  with 
wealdy  developed  microscopic  spiral  striation  discernible  in  some  places. 
Spire  straightly  conic,  of  perceptibly  convex  tliouj>h  nearly  flat  whorls,  the 
last  flattened  above  the  broadly  rounded  iicri[)liery.  The  aperture  is  ovate, 
occupying  about  43  per  cent  of  the  length.  l\'i"istonie  smoothly  finished, 
blackish.  Columella  and  parietal  callus  very  slightly  thickened.  Length 
6.6  mm.,  diam.  2.6  mm.,  aperture  2.3  x  1.5  mm.   6  whorls. 

The  animal  (in  alcohol  l  is  ])alc  gray  with  black  markings.  The  tentacles 
are  very  broad,  somewhat  flattened,  with  bluntly  conic  tij)s;  near  the  end 
of  each  there  is  a  black  band,  and  towards  the  base  sevei'al  dark  gray  spots 
as  shown  in  the  figure.  Some  distance  from  the  end  of  the  rostrum  there  is 
a  black  band,  and  at  its  base  three  triangular  black  spots,  more  or  less 
connected.  The  verge  has  a  blunt  end  with  a  black  band  near  it;  on  the 
left  or  forward  side  there  are  two  short  branches  (fig.  la). 

This  species  differs  from  Littoridina  melanioides  and  L.  tenuis  v.  Mart, 
(described  as  Amnicola)  by  the  shape  of  the  last  whorl  and  the  wider 
aperture.   It  does  not  have  the  calloused  columella  of  the  former. 


Rio  Fula,  Nicaragua.   Type-  27227,  paratypes  27231  A.N.S.P.,  collected 

by  J.  A.  McNiel. 

The  shell  is  imjx'rforate.  ovate-conic,  rather  solid  and  strong  tliouiih  not 
thick;  oHvaceous  yellowish  witii  a  wide  subsutural  margin  rather  weakly 
marked  by  difference  in  color.  Smooth,  Spire  straightly  conic,  the  apex 
acute.   Whorls  with  only  slight  convexity.  The  aperture  is  angularly  ovate, 


Fics.  1.        Lit toiitlina  jn  nalti. 
Littoridina  martensi,  new  species.    Text-tiy.  j. 


B'lO.  2.  LUluridina  tnarleiisi. 
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nearly  half  as  long  as  the  shell;  peristome  black.  Columella  and  parietal 
margin  arc  rather  heavily  calloused.  Length  5.75  mm.,  diam.  2.7  mm., 
aperture  2.8  x  1.75  mm.   ti  whorls. 

Tliis  species  agrees  with  the  Costa  Rican  L.  melanioides  (V.  Mart.)  in 
having  a  decidedly  calloused  columella,  but  it  is  a  much  more  obese  shell 

with  wider  aperture,  according  to  Von  Martens's  figure.  L.  frtiuis  IV. 
Mart.),  which  I  believe  is  specifically  distinct  from  L.  melanioides,  also 
differs  in  outline  and  aperture. 

EXPLAXATION  OP  PlATE  1 

Fiiis.  1.       Ih. — Apcrostoma  princeps,  n.  sp.   Typo.  12930. 

Fi^s.  2,  2(1. — ]'<)(<  ria  vinrciidna,  n.  sp.    Tyi)c.  12953. 

Fifis.  3,  3(1.  3/>. — Aix  ro.^tonia  palenqncnsc,  n.  sp.    Type.  1063-44. 

Fiji.   A.—Ilolospim  iurrci,  n.  sp.   Type.  162324. 

Vvi.   'i.—fhimholdtiana  jerrimana  Pils.   Type.  144338. 

Fis:.  6. — H iiHiholdtiana  ferrissiana  Pils.  Paratype.  144339. 

Fit:.  7. — BiiliNiuh).'<  {L<  plobyrsns)  carmen  Pils.  &  Lowe.   Tvi)o.  158995. 

Fifi.  8. — BulimuLus  {Leptobyrsus)  aanmarcosensi'^  Pils.  &  Lowe.  Type.  158976. 

Fifi.  9. — Hximboldtiana  hogeana  (Martens).  Tojiotype.  162326. 

Fifj.  10. — 11  ii)nl)(il(ltl<nia  torrci.  n.  sji.    Typo.  162325. 

Fig.  U.—Humboldliaiia  palmeri  Clench  &  Rehder.   Head  of  Madeiu  canyon,  Mt. 
Livennore,  Davis  Mts.,  Texas.  151227. 
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TEBIIABT  FBESH-WATEB  MOIXUSES  OF  THE  MAODALENA 

EMBATHENT,  COLOMBIA 


BY  Henry  A.  Pilsbry  and  Axel  A.  Olssox. 
With  Tebtiaby  Stratigraphy  of  the  Middu:  Magdalena  Valley,  by  0.  C.  Wheelbe. 

I.  Introduction 

TI.  Dosfrijit  ions  of  sjircios 

III.  Tertiary  Stratigraphy  of  tlic  Middle  Magdalena  Valley,  by  0.  C.  Wheeler 

I.  Introduction 

The  fossil  faunas  described  in  this  paper,  occur  in  relatively  narrow  zones 
in  a  Tertiary  section  about  4300  feet  thick  and  separated  from  each  other 
by  relatively  barren  beds.  Of  the  three  faunal  zones  which  characterize 
the  Los  Corros,  the  Mugrosa  and  the  La  Cira  formations,  it  is  important  to 
note,  that  the  various  species  are  all  strictly  limited  to  one  zone  or  forma- 
tion although  tliey  may  occur  in  great  numbers  in  the  horizon  to  which  they 
belong.  From  this  fact  alone,  it  is  quite  evident,  that  these  formations 
must  (lifter  widoly  in  age.  Although  final  and  lasting  age  assignments  of 
the  fre.sh-water  Tertiary  formations  of  the  ^Magdalena  valley  cannot  he 
made  at  this  time,  it  is  believed  that  the  Los  Corros  fauna  hidongs  to  the 
late  UpiH'T  I^occnc,  and  is  about  e(iuivalent  to  tlie  Saman  formation  of 
northern  Peru,  the  late  Jacksonian  of  the  southern  I'nited  Stales,  and  tlie 
Ludian  of  Kurope.  This  correlation  is  based  partly  on  stratigraphy  and 
partly  on  faunal  evidence.  As  uow  understood,  the  Los  Corros  fauna  is 
radically  different  from  the  succeeding  Mugrosa  in  containing  at  least  two 
(and  possibly  other)  generic  types  peculiar  to  this  formation.  The  inter- 
esting clam,  Sogamosa  cyreruMes,  is  generalh  \  ery  abundant  and  is  appar- 
ently restricted  to  this  formation.  Diplocyma  of  which  there  are  two 
species  in  the  Los  Corros,  occurs  also  in  the  Saman  of  Peru  where  it  is 
represented  by  "  Tympanotonm  "  lagunitensis  Woods,  which  is  very  closely 
related  to  the  species  described  in  this  paper  as  D.  mdonis.  Potamides 
tncgiUi,  when  more  fully  known,  may  perhaps  also  belong  to  a  hitherto 
unrecognized  genus.  These  faunal  features  give  to  the  Los  Corros  assemb- 
lage an  Eocene  rather  than  an  Oligocene  aspect. 

Marine  Upiier  Eocene  rocks  are  very  widespread  in  the  coastal  region 
of  northern  Colombia,  as  well  as  in  northern  South  America  in  general,  and 
were  deposited  during  one  of  the  most  extensive  marine  transgressions  of 
Tertiary  times.  It  seems  reasonable  to  believe  that  the  non-marine  equiva- 
lent of  these  rocks  should  occui'  in  the  Tertiary  embayments,  so  well 
exemplified  by  the  deposits  of  the  Magdalena  valley. 
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In  the  !Miigrosa  formation,  we  note  a  greater  development  of  the  river 
snails  of  the  genus  Hcitu.'iitnis.  Some  of  these  species  as  H.  mugrosana,  are 
closely  related  to  the  <i;r()iip  of  species  of  this  genus  described  by  Brown  and 
Pilsbry  and  by  Cooke  from  the  Antiguan  and  Cuban  Oligocene.  It  is 
believed  that  the  Mugrosa  formation  should  be  correhited  with  the  Antigtian 
formation  and  is  therefore  about  MicUlle  Ohgoceiic  in  age.  The  presence 
of  abundant  glauconitc  in  the  ^Mugrosa  formatit)U  is  evidence  that  these 
beds  may  be  unconformable  on  the  Los  Corros.  Undoubtedly  additional 
collecting  will  add  many  more  species  to  the  ^Nlugrosa  fauna  as  many  col- 
lections from  this  liorizon  examined  contain  very  poorly  preserved  fossils 
which  cannot  be  identified. 

Tlie  La  Cira  fauna  is  the  richest  in  the  number  of  recogniz;d)le  species 
and,  in  addition  to  those  described  in  this  paper,  many  others  are  indicated 
by  material  too  poorly  preserved  for  description.  The  genus  Hcmisinus  is 
well  represented,  and  in  addition  to  the  group  with  cancellated  shells, 
Longiverena,  already  known  from  the  Mugrosa  formation,  we  may  note  the 
introduction  of  members  of  the  subgenus  Verena,  a  group  still  living  in  the 
rivers  of  South  America,  and  now  first  recognized  as  fossil.  Among  the 
small  snails  of  the  family  Anmicolidae,  there  is  a  species  of  Potamopyrgua. 

Among  the  naiades  there  are  four  species  belonging  to  as  many  genera, 
all  of  which  are  represented  in  the  recent  fauna  of  South  America.  Probably 
the  most  interesting  of  these  is  Triplodon  latouri,  fairly  closely  related 
"  Hyria  "  wheatleyi  Marshall,  a  recent  species  of  the  Bio  Negro.  Both  of 
these  species  should  possibly  be  referred  to  the  subgenus  Eaiadorea 
Marshall,  based  on  Ecuadorea  bibliana  Marshall,  a  fossil  species  from  the 
late  Tertiaries,  probably  Pliocene,  of  Ecuador. 

In  the  La  Cira  we  find  also  a  brackish-water  element  in  tlie  presence  of 
two  species  of  Corhula  and  one  species  of  MytiLopsis.  The  Corbulae  usually 
occur  in  great  numbers  in  an  oolitic  iron-stone  which  originally  mky  have 
been  more  or  less  glauconitic.  With  them  are  species  of  II<  tnismua  and 
Potamopyrgua  both  of  which  are  fresh-water  moUusks.  MytiLopsis  occurs 
with  Verena  and  the  naiades.  It  is  rather  a  curious  mixture,  and  we  are 
somewhat  at  loss  to  imderstand  the  ecological  conditions  under  which  these 
species  lived.  It  seems  most  probable  tliat  the  waters  were  fresh  but  close 
enough  to  the  sea  to  be  within  tidal  influence. 

On  the  basis  of  stratigraphy,  the  La  Cira  formation  cannot  be  older  than 
the  Upper  Oligocene  if  the  ^^lugrosa  be  correctly  referred  to  the  Middle 
Oligocene.  The  diversified  La  Cira  fauna  has  a  rather  modern  aspect  in 
that  all  the  genera  belong  to  recent  groups.  It  is  our  belief  that  the  La 
Cira  belongs  either  to  the  Upper  Oligocene  or  more  likely  Lower  Miocene. 

The  following  species  belong  to  the  Los  Corros  fauna: 
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Hcmisinvs  (Basistoma)  corrosensis       Diploryma  ftvrioncs 
Potamidts  mccjilli  iSogamosa  cyrenoides 

Diplocyma  ivhcelcri 

The  following  si^coies  belong  to  the  Mugrosa  formation 

Hemisinus  {Ucmisinus)  signiachilus      Ilcmisinus  [Langin  iu  iki)  oicosnn'iis 
Hemisinus  (Longiverena)  hopkimi       Hemisinus  [Longiverena)  lapazana 
Hemisinua  (Longiverena)  mugrosana 

The  following  species  belong  to  the  La  Cira  formation: 

Hemisinus  {Longiverena)  waringi  Diplodon  [Rhipidodonta)  oponcitonis 

Hemisinus  (Longiverena)  lacirana  Monocondylaea  (?)  marshalliana 

Hemisinus  [Verena)  avus  An  odontites  laciranus 

Hemisinus  (Verena)  laevicarina  ^^^|lilopsis  rim 

Hemisinus  (?)  gracillimus  Corbida  [Corbula)  abundans 

Potamopyrgus  lacirana  Corbula  (Erodona)  viagdalensis 

Triplodon  latouri  Ostomya  colomhiana 

11.  Descriptions  of  Species 

AlOnOOLIDAE 

POTAMOPYRGUS  St 
Potamopyrgus  laciranus,  new  species.    Plate      fig.  6. 

La  Cira  formation:  near  Zoplf.<,  La  Cira  district.  Tyi)e  13074  A.N.S.P., 
collected  by  W.  \\\  Waring.    Also  at  many  other  localities  near  La  Cira. 

Shell  very  small,  whitish,  elongate-conio,  the  spire  generally  3  to  4  times 
the  length  of  the  aperture.  Whorl<  about  (3.  moderately  convex  between 
deep  sutures.  Nuclear  whorls  small,  not  well  showing  on  any  of  our  speci- 
mens. Surface  smooth,  porcellaneous,  generally  with  3  to  5  fine,  raised 
spiral  threads,  their  intervals  wider  and  unequal,  on  the  middle  and  lower 
half  of  each  whorl,  the  sutural  band  above  being  generally  smooth.  Aper- 
ture broadly  ovate,  outer  lip  thin. 

Length  4  mm.,  diameter  1.7  mm.;  6  whorls. 

This  species  is  quite  abundant  in  the  La  Cira  hematitic  sandstones  where 
it  occurs  with  Corbida  ubunddns  and  C.  nuujtiaUnsis.  Like  the  Corbulas, 
the  surface  of  the  shell  is  generally  damaged  when  the  rock  is  broken.  The 
sculpture  varies  from  nearly  smooth  shells  to  others  quite  strongly  marked 
with  revolving  threads.  In  some  cases  the  thread  about  the  middle  may  be 
ciuite  strong,  so  that  the  whorl  appears  slightly  carinate  or  angled. 

CEBlTiUiilAE 
POTAMIDES  Brongniart 

Potamides  mcgilli,  new  specie--.    Plate  2,  fig.  i. 

Los  Corros  formation:  locality  No.  300,  Rio  Colorado,  Colombia.  Type 
13096  A.N.S.P.,  collected  by  A.  K.  McGilL 
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The  diameter  of  the  turritcd  shell  is  contained  about  2.6  times  in  the 
length.  The  earlier  whorls  are  only  moderately  convex,  but  the  convexity 
increases  with  growth,  the  last  two  being  somewhat  excavated  below  the 
suture,  swollen  and  prominent  in  the  peripheral  region.  Sculpture  of  smooth, 
protractively  axial  folds  on  the  spire,  but  on  the  last  two  ^\  ]lo^]s,  the  spiral 
concavity  sep;refrates  the  upper  end  of  the  folds  a?  small  tubercles,  and  three 
spiral  cords  appeal-  in  the  ])eriidieral  reuion.  stronger  where  they  pass  over 
the  axial  folds.  The  base  has  about  6  small  spiral  cords.  The  inner  lip 
seems  to  have  a  rather  heavy  parietal  callus;  characters  of  the  aperture 
otherwise  unknown. 

Length  44  mm.,  diameter  17  mm. ;  8  or  9  whorls. 

We  have  found  no  comparable  species,  and  in  the  absence  of  informa- 
tion about  the  apertural  features,  this  species  is  referred  to  Potamides  in  the 
wide  sense.  This  species  occurs  with  Diplocyma  wheeleri  at  the  type 
locality. 

DIPLOCYMA*  new  genus 

Potamiilinae  with  a  smooth  early  stage  followed  by  sculpture  of  some- 
what i)rotractive  axial  folds,  which  on  the  later  whorl-^  are  more  or  less 
deeply  interrupted,  forming  two  spiral  scries  of  tui)ercles;  the  last  whorl 
with  spiral  cords  on  the  base.  Lip  sinuous,  advancing  in  the  lower  part; 
inner  or  parietal  lip  heavily  calloused  throughout.   Basal  sinus  shallow  (?). 

Type  D.  wheeleri,  n.  sp. 

These  forms  do  not  seem  referable  to  any  of  the  known  Potamidine  sub- 
genera or  genera.  It  appears  best  to  make  a  new  genus  for  such  character- 
istic shells. 

Diplccyma  wheeleri,  new  srccies.    Plate  2.  fisrs.  2,  3,  4. 

Los  C'orros  formation:  80  meters  North,  40  West  from  the  mouth  of 
Quebrada  Cabazoneras,  a  branch  of  Rio  Sogamoso.  Type  13095  A.N.S.P., 
collected  by  A.  K.  McGill.  Also  at  Locality  No.  300,  Rio  Colorado,  col- 
lected by  A.  K.  McGill 

The  shell  is  solid,  pyramidal,  the  diameter  about  half  of  the  length. 
The  apices  are  broken.  An  undetermined  number  of  whorls  appear  to  be 
smooth,  protractively  axial  folds  then  appearing;  on  the  last  2  or  3  whorls 

the  fold<  are  imjiressed  midway  between  sutures,  or  suture  and  periphery  on 
the  last  whorl,  leaving  them  prominent  above  and  below.  The  base  has 
some  irregular  folds,  about  4  spiral  cords,  and  a  basal  ridge  or  fasciole. 
The  growth  lines  are  slightly  retracted  above,  and  on  the  last  whorl  broadly 
advancing  in  the  lower  half.  The  aperture  shows  the  characters  mentioned 
in  the  generic  description.  The  outer  lij)  i-  broken  in  all  seen. 
Length  45  mm.,  diameter  24  nmi.;  6  whorls  remaining. 

In  the  largest  specimen,  selected  as  type,  the  nodes  of  the  subsutural 
series  are  concrescent  into  an  tmdulating  spiral  ridge,  and  a  secondary  cord 
revolves  below  it.  In  others,  the  nodes  are  not  so  connected.  In  immature 
stages  this  shell  has  a  rather  short,  flattened  base  and  angular  ]>eriphery, 
somewhat  as  in  Lagunitus  peruvianus  {"  Telescopium  "  peruvianum  Wood). 
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Diplocyma  sucionis,  new  species.    Plate  2,  figs.  5,  6,  7. 

Los  Corros  formation:  Rio  Sucio  wliicli  is  a  braiK-h  of  tlic  Rio  Llano, 
southeast  of  Infantas.  Type  13093  A.X.S.P.,  collected  by  A.  A.  Olsson  and 
E.  La  Tour.   Paratypes  in  Olsson  collection. 

Smaller  than  D.  whcrlcri,  and  a  little  more  slender.  Early  whorls 
smooth,  followed  by  about  4  whorls  with  protractivcly  axial,  rounded  folds, 
somewhat  curved.  A  spiral  depression  then  sets  in,  becoming  very  strong 
on  the  last  2  whorls,  which  thus  appear  to  have  two  spiral  series  of  tubercles, 
those  of  the  superior  series  more  or  less  concrescent  into  a  ridge  in  some 
<'\ainiilcs.  The  base  shows  a  spiral  cord  below  the  jicripheral  series  of 
tubercles.  The  lines  of  growth  arch  forward  antcrioi-ly.  The  inner  lip  is 
heavily  calloused,  the  apertural  characters  otherwise  unknown.  The  length 
is  about  40  mm. 

This  sixM'ics  dif!"ers  from  J),  irhcclcri  chiefly  by  the  much  more  pro- 
nounced nibcrclc-  of  the  later  whorls.  In  this  feature  it  is  like  "  Ti/nijxuw- 
tonus"  Idijiinid  n.si.s  A\'oods  of  the  Peru\'ian  Ujjper  l']ocene,  which  ajipears 
to  be  very  closely  related.  The  known  examples  of  the  Pei'uvian  species 
are  very  i)oorly  preserved  bvit  it  appears  to  differ  constantly  from  our  form 
by  the  decidedly  narrower  contour  of  the  cone,  by  its  more  regularly  formed 
tubercles,  and  in  having  the  two  peripheral  cords  much  more  perfectly 
developed. 

The  specimen  selected  as  type  on  account  of  the  perfection  of  its 
sculpture,  fig.  6,  is  somewhat  flattened.  Fig.  7  shows  the  normal  form. 
Another  specimen  has  about  4  basal  cords  and  one  between  the  two  series 
of  tubercles  on  the  upper  surface  (fig.  5). 

HEMISINUS  Swains. 

For  the  purpose  of  this  paper  we  are  using  the  following  arrangement 
of  Hemisinua.  It  should  be  mentioned  that  various  other  characters  of  the 
shell  may  turn  out  to  be  of  importance,  such  as  the  curvature  of  the  lip  and 
the  development  of  the  basal  notch.  Moreover,  smooth  forms  may  have 
resulted  from  degeneration  of  sculpture  in  different  phyletic  lines. 

Shell  smooth.  Section  iymmni/s  proper.  H .  lineolatus  (Gray) . 

Shell  spirally  grooved  or  corded.   Section  Basistoma  Lea.   H.  edwardd 

( Lea  I . 

Shell  with  spiral  cords  or  grooves  and  a.xial  folds  or  ribs. 
Whorls  rountled,  shell  elongate.   Section  Longiverena,  n.  sect.  H.  tvbercu- 
lata  Spix. 

Whorls  carinate,  shell  stout  in  figure.   Section  Verena  H.  and  A.  Adams. 
//.  crenocarina  Spix. 

Hemisiniut  ugmachilns,  new  species.  Plate  2,  figs.  lo,  loa,  ii. 

Mugrosa  formation:  Rio  Llano,  Block  lOS.-llE.   Sta.  44.   Type  13091 
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A.N.S.P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour.  Also  in  core  from 
Well  6G0,  depth  1803-1815  It.,  and  many  other  localities. 

The  shell  is  ohlong-conic.  the  diameter  somewhat  less  than  half  of  the 
length;  whorls  but  slightly  convex,  smooth  except  for  weak  lines  of  growth 
which  have  a  reversed  S  trend,  being  retracted  in  a  rather  deep  bay  between 
suture  and  periphery,  then  arching  broadly  forward,  much  as  in  H.  edwardsi 
(Lea).  There  is  a  more  or  less  marked  contraction  or  concavity  immedi- 
ately l)elow  the  suture,  which  in  cnished  specimens  may  appear  as  a  distinct 
m;ir£rination  of  the  suture.  The  aperture  is  ovate,  the  columella  moderately 
thick,  characters  of  the  base  not  distinctly  sliown. 

Length  20.5  mm.,  diameter  11  mm.,  3^  whorls  preserved. 

This  abundant  form  is  represented  mainly  by  more  or  less  crushed 
specimens,  but  the  rather  stoutly  conic  shape,  smooth  surface,  and  very 
strongly  sigmoifl  lines  of  growth  make  it  easy  to  recognize.  At  the  type 
locality  it  is  associated  with  Ilcmisinus  nnujrosianus. 

A  smooth  species  probably  belonging  to  Ileiniaimis  has  been  described 
as  MelaneUa  karsteni  F.  M.  Anderson,^  from  the  Guadas  beds,  in  the 
eastern  border  of  the  upper  valley  of  the  Magdalena.  These  beds  contain 
also  "  AmptUlaria"  and  CorbiUa,  and  are  considered  by  Anderson  to  be 
probably  Eocene.  This  shell  indistinctly  shows  sigmoid  lines  of  growth 
curved  as  in  H.  sigmachUiis,  being  advanced  in  a  broad  curve  in  the  lower 
part,  as  in  the  diagrammatic  figure  from  the  type,  Plate  4,  fig.  9.  The  type 
specimen  is  broken  at  both  base  and  apex.  The  seven  whorls  are  almost 
flat,  the  last  two  being  very  slightly  prominent  below  the  suture.  It 
measures,  length  10.5  mm.,  diam.  4.7  mm.  An  enlarged  outline  of  the  type 
is  given,  Plate  4,  fig.  9,  one  of  the  lines  of  growth  indicated. 

Hetnisinus  (Basistoma)  corrosensis,  new  species.   Plate  2,  figs.  8,  9. 

Los  Corros  formation:  Rio  Sucio,  a  branch  of  Rio  Llano.  Type  13092 
A.N.S.P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour.  Paratypes  in  Olsson 
collection. 

The  shell  has  the  general  shape  and  appearance  of  the  Recent  H. 
brasHiensis  Moric.  The  spire  is  straight-sided,  the  whorls  being  only 
weakly  convex.  Sculpture  of  spiral  cords  separated  by  narrower  intervals. 
In  the  type,  the  upper  two  cords  are  wider  than  the  others,  but  in  other 
siKM'imens  all  are  about  e(iual.  In  the  type  there  are  5  spiral  grooves  on 
tiie  penult  whorl,  but  other  specimens  have  6.  The  aperture  is  ovate, 
slightly  effuse  at  the  base.   Outer  lip  weakly  reversed-sigmoid. 

Length  29  mm.,  diameter  11  mm.  5  whorls  remaining. 

1  Proc.  Calif.  Acad.  Sci.  (4),  vol.  17,  1928,  p.  23,  pi.  1,  f.  21,  22;  cf.  also  p.  12. 

Mdandia  was  used  by  Anderson  in  the  sense  of  Swainson  for  this  niclanian,  but 
its  smooth  surface  and  sinuous  lip  differentiate  it  from  "  Melania"  }iolIaii<lri,  the  type 
of  that  European  genus,  now  called  Amphimelania.  Until  specimens  of  M.  karsteni  are 
foniid  showinff  the  hn^o  of  iho  oohuiiella  and  thus  !iivin<r  ground  for  a  definite  generic 
reference,  the  species  may  better  be  called  Ilemisinm  (?)  karsteni. 
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This  fossil  ai)iiears  to  be  a  typical  Basi.stotua,  aiiret'inu  closely  with  the 
Recent  species.   Associated  at  the  type  locality  with  Diplocyma  sucionis. 
Hemisinus  (Longiverena)  mugrosanus,  new  species.    Plate  3.  fit?,  i. 

Mugrosa  formation:  Rio  T.laiio.  Type  13087  A.N.S.P.,  collected  by  A. 
A.  Olsson  and  E.  La  Tour.   Paratypes  in  Olsson  collection. 

The  conic  shell  is  straight-sided,  the  diameter  contained  about  2.4  times 
in  the  lenuth.  The  whorls  are  flat  but  joined  by  a  deei)ly  impressed  suture. 
Sculj)ture  of  axial  ribs,  which  are  roundecl  and  about  equal  to  their  intervals, 
somewhat  curved,  being  retracted  a  little  below  tlie  suture,  then  advancing 
and  gradually  disappearing  at  the  periphery  of  last  whorl;  on  the  last  half 
turn  there  are  about  eleven  ribs.  Spiral  sculpture  of  grooves  cutting  the 
ribs  more  deei)ly  than  the  intervals.  5  on  the  penult  whorl  of  the  type,  the 
lowest  groove  wider.  The  lines  of  growth  have  a  reverse<l  sigmoid  trend, 
advancing  in  a  broad  curve  on  tlie  base,  retracted  somewhat  near  the  suture. 
The  aperture  has  the  narrow  basal  spout  of  Hemisirms.  Columella  moder- 
ately thick. 

Length  18.6  mm.,  diameter  9  mm. ;  4^  whorls  remaining. 

This  species  belongs,  apparently,  to  the  group  comprising  the  Recent  H. 
tubercfdatus  (Wagn.)  and  several  Oligocene  Antillean  species,  such  as  H. 
coatcUus  and  H.  hUuminifer  Cooke  of  Cuba,  H.  atriformis  Cooke  and  H. 
sUiceits  Bm.  and  Pils.  of  Antigua.  All  of  these  differ  from  the  Colombian 
forms  in  details  of  sculpture. 

Hemisinus  (Longiverena)  eucosmius,  new  species.   Plate  3,  fig.  2. 

Mugrosa  formation:  from  Well  660,  depth  1803-1815.  Type  13088 
A.N.S.P. 

Related  to  H.  mugrosanus,  but  tlie  whorls  are  noticeably  more  convex. 
Rounded,  slightly  protractive  ribs,  each  of  which  bears  four  tubercles.  On 

tlie  last  whorl,  the  ribs  terminate  at  the  periphery;  at  their  ends  there  is  a 

si)iral  cord,  with  a  much  weaker  one  below  it.  the  base  otherwise  smooth. 
The  faint  lines  of  growth  are  l)ut  weakly  sinuous.    A])ertin-e  concealed. 
Length  12.3  mm.,  diameter  5.0  mm.;  3  whorls  remaininu-. 

The  smaller  number  of  s])irals  and  the  distinct  tuberculation  of  the  ribs 
distinguish  this  species  from  H.  mugrosanus. 

Hemisinus  (Longiverena)  lapazanus,  new  species.    Plate  3,  fig-.  3,  4- 

Mugiosa  formation:  near  El  Centro,  Square  Mile  16S,  8E.  Type  13090 
A.N.Si».,  collected  by  0.  C.  Wheeler. 

Shell  rather  slenderly  conic,  the  whorls  strongly  convex,  suture  deep. 
Axial  sculpture  of  ]irotractive  curved  ribs,  about  15  on  tlie  last  whorl,  where 
they  terminate  at  the  iieriphery;  each  rib  bears  three  tubercles,  these  have 
the  appearance  of  being  connected  by  low  spiral  cords,  wliich  are  weak  or 
obsolete  in  the  intercostal  valleys.  Below  the  terminations  of  the  ribs  on 
the  last  whorl  there  are  two  spiral  cords.    Columella  somewhat  calloused. 

Length  14  mm.,  diameter  7  mm.;  4^  whorls  preserved. 
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The  rather  strong  convexity  of  the  whorls  and  the  details  of  sculpture 

differentiate  this  from  H.  eucosmius. 

Hemisinus  (Longiverena)  hopkinsi,  new  species.  Plate  3,  fig.  8. 

:Mn.ur()sa  formation:  near  El  Centro.  Type  13089  A.N.S.P.,  collected  by 
0.  C.  Wheeler. 

The  long-conic  shell  is  composed  of  rather  convex  whorls  joined  by  a 
well-iin])ressed  suture.  Axial  sculi)ture  of  slightly  protractive  ribs  about 
equal  to  then-  uitervals.  about  19  on  the  last  whorl,  where  they  terminate  at 
tlie  periphery.  Eaeh  rib  bears  5  tulx-rcles,  the  upjier  ones  dose  below  the 
suture.  On  the  base  there  are  two  smooth  spiral  cords  below  the  termina- 
tion of  the  ribs  (and  perhaps  some  other  lower  spirals). 

Length  15  mm.,  diameter  7.5  mm.;  5  whorls  preserved.  Sometimes 
larger,  up  to  20  mm.  long. 

Hemisinus  (Longiverena)  laciranus,  new  species.   Plate  3,  fig.  5. 

La  Cira  formation:  near  La  Cira,  Square  Mile  1N-9E.  Type  13078 
A.N.S.P.,  collected  by  O.  C.  Wheeler. 

A  species  resembling  H.  eucosmius  but  differing  in  details  of  sculpture; 
the  curved  axial  ribs  are  weak,  hardly  reaching  the  periphery,  eaeh  bearing 
tubercles  where  tlicy  are  intersected  by  three  low  spiral  cords.  A  fourth 
spiral  cord,  at  the  anterior  termination  of  the  ribs,  is  not  tuberculate  tln-ough 
a  trifle  uneven;  it  is  followed  by  a  lower  cord,  the  rest  of  the  base  being 
smoothish.  Lines  of  growth  are  weak  and  with  a  strongly  reversed-sigmoid 
trend.    The  whorls  ai'e  rather  convex. 

Length  11.5  mm.,  diameter  7  mm.;  3  whorls  preserved. 

In  H.  eucosmius  there  are  four  tubercles  on  each  rib,  the  upper  one  as 
far  f  rom  the  suture  as  from  the  second  tubercle.   In  H.  laciranus  there  are 
only  3  tubercles  on  each  rib,  and  the  upper  one  is  close  to  the  suture. 
Hemisinus  (Longiverena)  waringi,  new  species.   Plate  3,  fig.  9. 

La  Cira  formation:  near  Zopffs.  Type  13072  A.N.S.P.,  collected  by  W. 
W.  Waring. 

The  shell  is  slender  with  slightly  convex  whorls.  Axial  sculpture  of 
slightly  curved,  pi oti  a(  t i\ e  ribs  which  are  narrower  than  their  intervals, 

and  cut  into  tuberclo  by  spiral  furrows.  These  are  weak  in  the  intercostal 
intervals.  The  u])i)er  furrow  is  somewhat  deejier  than  the  rest,  remindmg 
one  of  Terebra.  There  are  four  tubercles  on  each  rib  (or  five  by  splitting 
of  the  lower  series).  The  ribs  terminate  at  the  perii^hery  of  the  last  whorl, 
where  there  is  a  smooth  spiral  cord,  followed  by  a  nmch  weaker  one,  the 
base  otherwise  smooth.  Lines  of  growth  reversed-sigmoid. 
Length  14  mm.,  diameter  about  5  mm.;  7  whorls  preserved. 

This  spef  ies  known  only  by  molds,  the  figures  being  from  squeezes. 
It  is  more  slender  than  H.  laciranus  and  the  details  of  sculpture  differ. 
Named  for  W.  W.  Waring,  Resident  Geologist  at  El  Centro. 
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Hemisinus  (?)  gracillimus,  luw  specie-.    Plate  2,  fig.  12. 

La  Cira  loi  ination :  7700  N-4G00  \^^,  Station  west  ol  Zopfts.  Type  13073 
A.N.S.P.,  collected  by  W .  W.  AVarinu'. 

The  shell  i.<  extremely  slender,  of  numerous,  strai.uht-sided  whorls  and 
vvitli  a  small,  blunt  apex.  Whorls  about  10  in  number  between  sharp, 
distinct  sutures.  Surface  is  nearly  smooth,  only  the  last  whorl  showing  2 
or  3  weak  si)irals  below  the  suture  and  wrinkle-like  folds  back  of  the  lip. 
At  the  periphery  there  is  anothei'  cor.l.  nr  it  may  be  only  weakly  subanjru- 
lated.  The  base  is  short,  roundeij  to  .-lightly  flattened,  smooth  except  for 
weak  axial  wrinkles  (which  are  represented  too  strong  in  the  figure). 

Length  16.5  mm.,  diameter  5  mm.;  about  10  whorls. 

We  have  i)ractically  no  clue  to  the  j^eneric  i)lace  of  this  species.  It 
apjiears  to  be  too  slender  for  Pachiichilux.  It  is  narrower  than  "  MclancUa  " 
k(u\st(  )ii  Anderson,-  a  smooth  species  from  near  San  Jtian  de  Rio  Seco,  east 
border  of  the  upper  valley  of  the  Magdalena  Kiver,  Colombia. 

Hemisinus  (Verena)  avus,  new  s])ecies.    Plate  3,  fif.;>.  '1.  7. 

La  Cira  formation:  near  Zopffs,  La  Cira  district.  Type  13071  A.N.S.P., 
collected  by  W.  W.  Wurhv^. 

The  shell  resembles  the  Recent  //.  rrrnorarina  (Moric.)  in  ircneral  form 
btit  is  much  smaller.  The  turrited  spire  is  moderately  produced,  the  last  3 
whorls  at  least  being  strongly  angular,  sloping  and  somewhat  concave  above 
the  angle,  vertical  below  it.  Axial  sculpture  of  rather  irregular  and  not 
very  strong  folds  which  are  slightly  protractive.  and  on  the  shoulder  above 
the  keel  are  rci)res(tit('<l  by  uneven  wriidvlr-.  Below  the  shoidder  keel 
there  are  also  si)iral  cords,  three  on  the  i)enult.  about  7  or  8  on  the  back 
of  the  last  wliorl,  where  they  are  separated  by  intervals  at  least  equal  to 
the  cords.  The  lines  of  growth  have  a  moderate  reversed-sigmoid  trend. 
The  aperture  is  not  shown. 

Length  12  mm.,  diameter  7  mm. ;  4  whorls  remaining. 

This  snail  appears  to  possess  all  of  the  main  characters  of  the  Recent  H. 
crenocarina,  the  type  of  the  subgenus  Verena,  and  may  be  in  or  near  the 
ancestral  line  of  that  group.  H.  laevicarina  seems  to  represent  a  collateral 
line  in  which  axial  sculpture  has  disappeared.  H.  avtts  appears  to  be  highly 
variable.  In  some  examples  the  axial  ribs  are  jiractically  obsolete.  In  one 
individual  there  are  12  sjiiral  cords  on  the  last  whorl.  The  most  aberrant 
form  is  that  represented  in  fig.  6,  in  which  the  last  whorl  has  many  strong, 
close  axial  folds  which  are  tuberctdar  at  the  intersections  of  the  spiral  cords. 
There  are  two  examples  of  this  strongly  sculptured  form. 
Hemisinus  (Verena)  laevicarina,  new  species.  Plate  3>  figs.  lo,  ii,  12. 

La  Cira  formation:  Rio  Oponcito,  near  Guanabanas,  Coloml)ia.  Type 
13079  A.N.S.P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour.  Paratypes  in 
Olsson  collection. 

2  Proc.  Cal.  Ac.  Sci.,  vol.  17,  p.  23.  1928. 
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The  shell  has  the  general  shape  of  H.  crenocanna  (Moric.)  except  that 
the  spire  is  longer,  and  the  carina  is  even.  It  is  much  smaller.  The  spire 
is  t united,  the  whorls  carinate  above  the  middle,  the  shoulder  above  the 
keel  sl()])in<;,  with  a  spiral  impression  and  strong  lines  of  growth.  The  keel 
is  narrow  antl  even.  Below  it  the  last  whorl  has  about  8  spiral  eords 
separated  by  narrow  grooves.  The  aperture  is  shaped  about  as  in  H. 
crenocarina,  and  has  an  equally  distinct  basal  sinus. 

Length  17.5  mm.,  diameter  11  mm.  (as  broken). 

In  one  individual  there  is  a  second  keel  below  the  usual  one.  The 
prominence  of  the  spiral  cords  is  quite  varial)Ic  but  in  fig.  12  they  are 
largely  worn  off.    Xone  of  the  s{)ecimcns  show  the  spire  entire. 

It  appears  to  be  an  abundant  species  at  the  type  locality  where  it 
occurs  with  Mytilopsis  cira  and  naiades. 

Hemisinus  species (?). 

Besides  the  species  describerl  above  there  is  anotiier  species  re])resented 
by  fragmentary  molds  only.  It  is  imiquc  by  the  sculj)turc  of  protractive 
ribs,  narrower  than  their  intervals,  and  without  spiral  cords  or  grooves. 
It  is  of  ratiier  slender  shape,  ai)out  lo  nun.  lonp;.  The  specimens  come  from 
the  La  Cira  formation  exposed  in  the  cuts  along  the  railway  near  La  Cira. 

MUTELIDAE 

TRIPLODON  Spix 
Triplodon  latouri,  new  species.    Plate  5,  figs.  3,  4,  5. 

La  Cira  formation:  base  of  La  Cira  formation  near  Guanabanas  on  the 
automol)ile  road.  Type  13080  A.N.S.P.,  collected  by  E.  La  Tour.  Also  on 
the  Rio  Oponcito  near  Guanabanas,  collected  by  A.  A.  Olsson  and  E.  La 
Tour. 

The  shell  is  moderately  plump,  the  diameter  nearly  half  of  the  length, 
somewliat  trapezoidal,  with  weakly  arched  dorsal  margin;  rounded  anteri- 
orly; posterior  margin  straightened,  sloping  steeply,  basal  margin  moderately 
convex.  Sculpture  of  radiating  ridges  which  converge  to  form  Vs  in  the 
middle  of  the  sculptured  area,  and  on  each  side  of  it  about  7  or  8  ridges 
not  meeting;  the  whole  extending  from  one-third  to  one-half  of  the  whole 
heiiiht  of  the  valve.  Below  the  sculptured  portion  the  surface  has  only  low 
wrinkles  of  growth. 

Length  18.5  mm.,  altitude  14.6  mm.,  diameter  9.1  mm.  (type) . 

Length  24  mm.,  altitude  19  mm.  (largest  paratype). 

In  some  individuals  there  may  be  slight  interruptions  of  the  radial  ribs 
on  the  sides  of  the  sculptured  area,  producing  a  slight  appearance  of  tubercu- 
lations,  barely  noticeable  unless  looked  for  closely.  In  one  specimen  which 
we  provisionally  refer  to  this  species  the  anterior  part  of  the  sculptured 
area  is  broken  into  tubercles.   This  shell  has  been  crushed  nearly  flat. 
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This  is  a  plumper  clam  than  Ecuadorea  bibliana  Marshall/  and  it  does 
not  show  the  cordlike  flutings  of  the  posterior  area  described  for  his  genus 
and  species.  "  Hyria "  ivhcatlcyi  Marshall,  a  recent  species  of  the  Rio 
Negro,  appears  to  be  the  most  nearly  related  form,  the  outline  and  orna- 
mentation being  nearly  the  same.  "Hyria"  ivhcatlcyi  and  T.  latouri  are 
far  from  being  ty])ic'al  members  of  Triplodon  {Ihjria  aurt.).  as  they  are 
not  at  all  alate  anteriorly  and  the  posterior  wing  is  only  very  weakly  de- 
veloi)cd.  Possibly  both  are  referable  to  ^MarshalTs  genus  Ecuadorea,  wliich 
has  the  sculpture  of  Tri-pLodon  and  the  outline  of  Diplodoti. 

DIPLODON  Spix 
Diplodon  (Rhipidodonta)  oponcitonis,  new  species.  Plate  4,  figs.  1,2,2a. 

La  Cira  formation:  Rio  Oponcito,  near  Guanabanas,  Colombia.  Type 
13086  A.N.S.P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour. 

The  shell  approaches  a  circular  form  but  is  a  little  longer  than  high; 
eomiiressed,  moderately  thick.  The  anterior  end  is  rounded,  the  posterior 
obliquely,  steeply  truncate,  a  little  produced  at  the  post-basal  extremity; 
basal  margin  moderately  convex;  doi'sal  margin  well  arched.  The  surface 
is  marked  with  fine  and  coarse  wrinkles  of  growth.  Beaks  eroded,  showmg 
no  special  sculpture.  The  hinge  is  rather  strongly  developed ;  cardinal  teeth 
stout;  laterals  curved,  contiguous  and  rather  thin  and  sharp  in  the  left 
valve,  single  and  rather  thin  in  the  right. 

Length  43.5  mm.,  height  37  mm.  Type. 

Length  43  mm.,  height  35.5  mm.  Paratype. 

The  entire  specimens  of  this  clam  are  all  more  or  less  flattened,  but  a 
broken  valve  which  apparently  preserves  the  natural  outline  is  about  as 
convex  as  Diplodon  rofnndus  (Wagn.).  The  cardinal  teeth  of  the  fossil  are 
shorter  and  relatively  stouter  than  in  that  living  species.  The  consjMcuous 
oblique  sulcus  and  ridge  seen  on  the  i~)ostcrior-dorsal  slope  of  these  clams  is 
the  result  of  compression,  the  lateral  teeth  and  hinge-plate  lying  under  the 
ridge. 

MONOCONDYLAEA  crUrbigny 
Monocondylaea  (?)  marshalliana,  new  species.    Plate  4.  fifj.  3. 

La  Cira  formation:  Rio  Oponcito,  near  Guanabanas.  Colombia.  Type 
13085  A.X..<.P..  collected  by  A.  A.  Olsson  and  E.  La  Tour. 

T\\o  shell  is  plump,  shoi'tly  t r;ipozoi(lal,  the  anterior  end  rounded,  tiie 
posterior  wider,  steeply  truncate,  basal  margin  moderately  convex;  posterior 
ridge  rounded.  Sculpture  of  coarse,  unequal  concentric  wrinkles.  Interior 
unknown. 

Length  33  mm.,  height  26  mm.,  semidiameter  7  mm. 

The  external  form  is  that  of  the  shorter  species  of  Monocondylaea,  such 
as  M.  parchappii  (Orb.).   As  both  of  the  specimens  found  are  in  a  very 

3  Proc.  r.  S.  Nut.  Mus..  vol.  82,  art.  5.  p.  5.  1932. 
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hard  matrix,  we  are  unable  to  examine  the  hinue  to  ascertain  whether  onlv 
cai'dinal  teeth  are  ]')resent,  a<  in  MonocondijUu  a,  or  laterals  also,  as  in 
Diplodoii.  It  is  named  lor  A\'illiaiii  H.  ?klarshall.  author  of  many  papers  on 
recent  and  fossil  fresh-water  niollu.-k^  of  South  America. 

ANODONTITES  Bruguiere 
Anodontites  laciranus,  new  species.  Plate  5,  figs,  i,  la. 

La  Cira  formation:  Rio  Oponcito,  near  Guanabanas,  Colombia.  Type 
13084  A.N.S.P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour. 

The  shell  is  compressed  and  wide,  the  diameter  being  about  43  percent 

of  the  length,  the  height  about  75  percent  of  the  length;  moderately  thick. 
The  anterior  end  is  r(nmde(l.  ]iosterior  end  produceil.  basal  margin  strongly 
(H)nvex  in  the  middle.  Beaks  rather  prominent.  Sculpture  of  faint  growth 
lines,  and  in  the  ventral  fourth  coarse  wrinkles  of  growth  and  growth-rests. 
The  hinge  plate  is  rather  wide  and  short. 

Length  (estimated)  76  mm.;  height  67  mm.,  semidiameter  16  mm. 

This  is  a  solid  species,  very  much  like  A,  patagonicm  (Lam.) ,  but  wider 
in  contour.  The  left  valve  collected  had  been  shattered,  and  the  anterior 
end  is  wanting.   The  epidermis  is  largely  i)reserved. 

GOBBICULIDAE 

SOGAMOSA,  new  genus 

Shell  similar  to  Polymesoda  externally ;  hinge  broad,  with  three  divergent 
cardinal  teeth  in  each  valve ;  no  lateral  teeth  on  the  flat  hinge  plate. 

We  are  uncertain  as  to  the  systematic  place  of  this  peculiar  clam,  but 
temporarily  refer  it  to  the  family  Corbiculidae.  The  dentition  has  some 
resemblance  also  to  that  of  some  Donacidae,  such  as  Iphigenia.  Whether  a 
pallial  sinus  is  present  could  not  be  observed. 

Sogamosa  cyrenoides,  new  spccits.    Plate  4.  figs.  4,  5.  6,  7. 

L(i>  C'orros  formation:  80  meters  North,  40  West,  from  mouth  of 
(^ucbrada  ( 'abazoneras,  branch  of  Rio  Sogamoso,  Colombia.  Tyi)e  13094 
A.N.S.P.,  collected  by  Mr.  A.  K.  ]\lcGill.    Paratypes  in  Olsson  collection. 

The  shell  is  jilumj),  subtriangidar.  about  as  high  as  long,  moderately 
solid.  The  hinge-line  is  strongly  arched.  The  i)rominent  beaks  are  in  front 
of  the  middle,  conti^ous  and  turned  forward.  No  lunule  or  escutcheon 
present.  Posterior  tid-v  (il)tii-(lv  subangular.  Sculpture  of  fine,  rather 
short,  concentric  .striae.  Hinge-plate  broad,  each  valve  with  three  divergent 
cardinal  teeth  an<l  no  laterals.  In  the  left  valve,  the  anterior  cardinal  is 
highest,  w'edge-shaped,  the  posterior  lowest  and  near  to  the  middle  tooth. 
In  the  right  valve,  the  middle  tooth  is  largest,  stout  and  separated  by  a 
wide  socket  from  the  low,  curved,  posterior  tooth.  The  anterior  right 
cardinal  is  long  and  narrow.  The  flat  hinge-plate  behind  the  cardinals  is 
rather  long,  tapering  posteriorly,  witli  no  trace  of  a  lateral  tooth.  In 
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iront  ol  the  cardiiiulri  it  is  short  and  toothless,  ^luscle  and  palhal  impres- 
sions not  seen.  The  ligament  is  short  and  external,  its  limit  marked  by  an 
impressed  line. 

Length  21.5  mm.,  height  23  mm.,  semidiameter  9  mm. 

Length  26  mm.,  height  23.5  mm. 

In  external  characters  this  clam  is  very  much  like  Polymesoda,  the 
Venezuelan  P.  arctata  (Desh.),  for  example.  It  differs  by  the  relative  pro- 
portions and  spacing  of  the  cardinal  teeth,  and  especially  by  the  entire 
absence  of  lateral  teeth.  These  shells  were  in  an  extremely  hard  but  quite 
friable  matrix  containing  also  Diplocyma  wheeleri,  D.  sucionis  and  Hemi- 
sinus  corrosensis,  and  crowdetl  witli  shell  fragments.  The  association  sug- 
gests estuarine  or  brackish-water  conditions. 

DBIESSENIIDAE 

MYTILOPSIS  Conrad 
Mytilopsis  cira,  new  species.    Plate  5,  fis;.  2. 

La  Cira  formation:  Rio  Oiioncito,  near  Guanabanas.  Coloml)ia.  Type 
13082  A.X.S.P..  collected  by  A.  A.  Olsson  and  E.  La  Tour.  Paratypes  in 
Olsson  collection. 

Shell  of  ;in  averafre  oblique  length  of  20  mm.,  mytiliform.  witli  a  sharply 
angled,  uiiil)oiial  ridt^e  and  a  wide,  straijilit  dorsal  margin.  The  outline  is 
somewhat  variable,  but  usually  in  \vell-i)reserved  shells  the  length  is  a  little 
greater  than  the  height,  with  the  dorsal  and  posterior  sides  of  the  valves 
straight,  and  meeting  to  form  a  right  angle.  The  anterior  submargins  are 
excavated,  flattened  to  slightly  convex,  with  a  straight  or  a  slightly  bulging 
margin  which  joins  with  the  doi'sal  margin  at  an  angle  of  about  45  degree^. 
The  beaks  are  small,  terminal.  The  umbonal  ridge  is  at  first  high  and 
sharp,  but  becomes  less  angled  and  flattening  below  the  middle.  Hinge 
typical,  with  a  wide  septum  and  a  small  myophore  in  the  dorsal  side  of 
tlie  beak  cavity.    Siu'face  with  irregular  lines  of  growth. 

Length  16.75  nun.,  height  14  mm.,  semidiameter  4.25  mm. 

Length  18.25  mm.,  height  16.50  mm.,  semidiameter  6.25  mm. 

This  species  is  fairly  connnon  in  the  La  Cira  fossil  liorizon  on  the  Rio 
()l)oncito.  where  it  occurs  with  Hemisinus  laevicarina,  Ostomya  coLomhiana, 
and  several  naiades. 

COSBUUDAE 
CORBULA  Bruguiere 

Corbula  (Corbula)  abundans,  new  species.    Plate  2,  figs.  13.  14. 

La  Cira  formation:  near  Zopffs.  La  Cira  district.  Tyi>e  13077  A.N.S.P., 
collected  by  W.  W.  A\  aring.    Also  at  many  other  localities  near  La  Cira. 

Shell  small,  generally  about  ()  nun.  long,  subetpiivalve.  nearly  ecpiilateral 
and  cjuite  convex.    The  unibones  are  a  little  anterior  of  the  middle  w-ith  the 
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small,  slightly  coiled  hoaks  touching  at  the  tijis.  The  left  valve  is  a  little 
more  intlated  than  the  right.  The  anterior  margin  of  each  valve  iri  straight, 
descending,  becoming  rounded  at  the  end;  tlie  posterior  end  somewhat 
longer,  cuneate  to  narrowly  truncated  at  the  end.  Ventral  margin  broadly 
rounded,  the  right  valve  showing  a  bulge  on  the  posterior  side  of  the  middle, 
this  bulge  extending  upwards  across  the  umbones  as  a  slightly  more  vaulted 
zone.  The  left  valve  has  a  weak,  jxjsterior-umbonal  angle  but  less  marked 
on  the  left  valve.  Surface  smooth  or  marked  only  with  weak  lines  of 
growth  and  deeper  wrinkles.  On  the  type,  the  left  valve  has  three  small 
radial  threadlets  showing  on  the  lower  half  of  the  valve.  Interior  unknown. 
Length  6.3  mm.,  height  4.5  mm.,  diameter  3.2  mm. 

This  is  the  most  conmion  species  in  the  La  Cira  formation  and  occurs 
with  Corhvla  magdalensis,  packing  hard  layers  of  greenish  sandstones  or  in 
deeply  weathered  oolitic  and  hematitic  ironstones;  in  the  later  case,  i^e 
fossils  occur  simply  as  internal  moulds  and  impressions  of  the  exterior. 
It  is  commonly  associated  with  PotamopyrgiM  laciramts,  Hemisinua  avtis 
and  //.  waring  I. 

CorbtUa  cebada  Anderson  from  near  the  base  of  the  "  Guadas  grouj) 
upper  valley  of  the  Magdalena,  resembles  this  species  rather  closely,  but 
the  more  convex  valve  is  not  so  plump  and  lacks  the  concentric  waves  which 
characterize  ('.  abundnns.  The  type  of  ccbdda  is  somewhat  larger,  measur- 
ing, leimth  0.8  mm.,  alt.  5.3  mm.,  diam.  3.7  mm.  Corbula  hcttncri  Anderson  * 
is  a  much  larger  clam,  i)eculiar  in  its  >hort,  triangular  shape,  sharp  i^ostcrior 
angle  and  llattened  jiosterior  end.  Corbula  achtibci  Anderson  "'  is  a  sliort, 
pluni])  species  with  broadly  rounded  beaks,  length  11.6  mm. 

Corbula  (Erodona  ?)  magdalensis,  new  species.    PI.  a,  fit;.  8. 

La  Cira  formation:  near  Zopffs,  La  Cira  district.  Type  13075  A.N.S.P., 
collected  by  W.  W.  Waring.    Also  at  many  other  localities  near  La  Cira. 

Shell  .small,  up  to  about  9  mm.  in  length.  The  left  valve  is  crassatelloid 
in  form,  with  the  posterior  end  nearly  three  times  as  long  as  the  anterior, 
and  with  the  small,  inconspicuous  beaks  situated  near  the  anterior  one- 
fourth.  The  left  valve  has  a  nearly  straight,  descending  posterior-dorsal 
margin  and  a  weakly  rounded  ventral  maigin;  the  posterior  extremity  is 
obliquely  truncated.  The  posterior-umbonal  slope  is  noticeably  angled  and 
clearly  marked  in  the  casts  of  the  left  valve.  Right  valve  is  somewhat  more 
convex  than  tiie  left.  Surface  smooth  or  marked  only  with  growth-lines. 
Hinge  structure  not  observed. 

Length  7.3  mm.,  height  4.1  mm.,  semidiameter  L2  mm. 

Length  9  mm.,  height  5  mm.,  semidiameter  2  mm. 

Generally  larger  than  the  last  species  and  most  readily  distinguished  by 
its  larger,  more  Crassatella-like,  left  valve.  It  is  not  quite  as  common  as 
the  last  species. 

*F.  M.  Anderson,  1928,  Proc.  Calif.  Acad.  Sci.  (4),  vol.  17,  p.  24. 
*  Loc.  cit.,  p.  25. 
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OSTOMYA  Conrad 
Ostomya  colombiana,  new  species.    Plate  5,  fig.  7. 

La  Cira  formation:  Rio  Oponcito,  near  Guanabanas.  Type  13083 
A.N.S P.,  collected  by  A.  A.  Olsson  and  E.  La  Tour. 

The  shell  is  small,  shaped  much  as  in  0.  fluviatilis  (H.  Ad.) .  The  len^^th 
is  about  twice  the  height;  rather  phimp.  Anterior  end  j^hort  and  rounded, 
posterior  end  i)roduced,  subtruncate.  Ventral  margin  contracted  near  the 
middle.    Beaks  moderately  prominent. 

Length  6.7  mm.,  height  3.3  mm.,  diameter  2.7  mm. 

Fossil  species  of  Ostomya  arc  known  from  beds  in  eastern  Peru  doubt- 
fully referred  to  Pliocene,  and  there  is  one  Recent  species  in  the  jMarahon. 

III.  Terhaby  Stratigraphy  of  the  Middle  Magdalena  Valley, 

BY  0.  C.  Wheeler 

The  stratigraphy  of  the  Middle  Magdalena  Valley  is  here  considered 
under  the  following  headings: 

Pi  c-Tf^rtiary  Rocks 
Basement  rocks.   Giron  series.  Pahnira  series. 

Tertiary 

]'",()C('iic :  Umir  formation.    Lisania  formation.    Toro  formation.    Chorro  series. 
()li^ocene:  Alujrrosa  series.    Colorado  series. 

Miocono:  R(  ,il  >(  lies:  in  La  Cira  Oilfields  area;  in  Sogamoso-Oponcito  Rivers  area; 
in  Opon  River  area. 
Pliocene. 

Quaternary 

Magdalena  formation. 

The  Magdalena  valley  above  El  Banco,  latitude  9'  N.  and  140  miles 
from  the  Caribbean  Sea,  occupies  a  great  structural  deiiression  that  dates 
back  to  the  close  of  the  Cretaceous  jieriod.  This  depression  and  its  environs 
is  between  the  eastern  and  central  Cordilleras  of  the  Andes  mountain 
system,  and  was  the  site  of  (lei)osition  of  a  great  tliickness  of  nonmarine 
sediments  in  Tertiary  times  when  it  was  probably  connected  with  the  open 
sea  at  El  Banco  where  the  western  Cordillera  now  disappears.  Below  El 
Banco,  the  Tertiary  section  is  dominantly  marine,  but  above  there  is  no 
conclusive  evidence  that  marine  conditions  have  prevailed  since  the  close 
of  the  Cretaceous  period,  save  for  brief  periods  during  the  early  Eocene 
when  marine  waters  occasionally  invaded  the  fresh  or  brackish-water 
embayment. 

During  Cretaceous  time  the  central  Cordillera  was  a  land  mass  repre- 
srating  the  strand  line  of  the  sea  that  stretched  over  much  of  eastern 
Columbia  and  Venezuela.  Although  other  parts  of  Colombia  were  invaded 

*  Published  by  courtesy  of  Tropical  Oil  Company  and  by  permission  of  Dr.  0.  B. 
Hopkins. 
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by  the  Cretaccoiis  Pca,  tliey  arc  of  no  particular  importance  in  this  con- 
nection. The  (leveloi)nicnt  of  tlie  eastern  rnnq;e  of  the  Andes  which  began 
at  the  elose  of  the  Cretaceous.  resuUed  in  the  development  of  the  \ong 
narrow  basin  between  the  two  Cordilleras  in  which  the  Tertiary  sediments 
were  deposited. 

MoM  ]iubHslied  accounts  of  the  Tertiary  Lreolo.uy  of  the  region  above  the 
latitude  of  Kl  Banco  relate  to  the  area  near  i^ogota.  Honda,  and  Giradot,  in 
what  is  known  as  the  upper  Magdalena  area.  Very  little  has  ajjpeared  in 
print  on  the  so-called  nnddle  Alagdalena  area,  i.e.,  that  betw'een  Honda  and 
El  Banco.  It  is  with  a  part  of  that  area  that  this  paper  is.  primarily  con- 
cerned and,  particularly,  that  between  the  Sogamoso  and  the  Carare  rivers. 

It  was  Karsten  who  first  reported  the  presence  of  Tertiary  sediments  in 
the  upper  Magdalena  region  ^  and  subsequently  Hettner  who  classified  the 
deposits  of  the  same  region  in  a  broad  sort  of  way  into  formational  units 
on  the  basis  of  lithologic  differences  and  structural  breaks  in  the  section." 
Most  investigators  since  the  time  of  Hettner  have  followed,  with  modifica- 
tions and  refinements,  his  early  classification;  but  the  determination  of  the 
age  of  these  deposits  has  been  problematical  on  account  of  the  absence  of 
marine  fossils  and  the  scarcity  of  any  other  kind.  The  correlation  of  the 
sediments  in  different  areas  has  likewise  been  difficult  on  account  of  the 
lack  or  scarcity  of  diagnostic  horizons,  lateral  changes  in  character  and 
thickness  of  beds,  and  of  the  complex  structure  of  most  localities  in  which 
these  rocks  are  exposed. 

On  the  east  side  of  the  Magdalena  l^iver  there  are  three  relatively  thin 
l)ut  ])ersistent  fossiliferous  horizons,  carrying  a  characteristic  fresh-water 
nioUuscan  fauna,  which  have  been  an  invaluable  aid  in  the  interpretation 
of  the  Tertiary  geology  of  the  region.  These  fossiliferous  beds  are  known 
respectivt  lx'  as  the  Los  C'orros,  Mugrosa,  and  La  Cu'a  fossil  horizons.  They 
are  most  connnonly  exposed  in  the  regions  between  Sogamoso  and  the  Carare 
rivers  and  ha\  e  been  traced  26  to  75  miles  along  the  strike  with  only  occa- 
sional breaks  where  they  are  cut  out  by  faulting  or  buried  by  folding. 

Through  the  studies  of  geologists  working  under  the  able  direction  of 
Dr.  0.  B.  Hopkins  on  and  near  the  Tropical  Oil  Company's  De  Mares 
Concession  in  the  Magdalena  valley  between  the  Carare  and  Sogamoso 
rivers,  much  detailed  information  has  been  obtained  during  the  past  fifteen 
years  on  the  geology  of  the  Magdalena  valley.  Approximately  2000  square 
miles  on  and  near  the  Concession  have  been  mapped  in  more  or  less  detail 
and,  in  addition,  reconnaissance  studies  have  been  made  over  other  parts 

T  Karsten,  Hermann,  "  Geologie  de  I'Ancienne  Colombie  Bolivarienne  ",  etc.,  Berlin 

(1886).  p.  29. 

8  Hettner,  A.,  "  Die  Cordillera  von  Bogota  Petermann's  Mitt.  (1892),  Erganzungs- 
heft  104. 
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of  the  valley  and  adjacent  mountainou.'^  areas.  Little  has  been  done, 
however,  in  the  region  above  the  latitude  of  Honda.  Wells  drilled  in  search 
of  petroleum  have  supplied  fundamental  data  on  parts  of  the  valley  area. 

Geologists  to  whom  credit  is  due  for  most  of  the  basic  data  obtained  in 
connection  with  investigations  for  the  Tropical  Oil  Company  include  A. 
Iddings,  B.  J.  Dining,  M.  B.  Smith,  D.  McArthur,  Earl  Emendorfer,  Theo. 
A.  Link,  A.  K.  McGill,  W.  W.  Waring,  J.  L.  Anderson,  and  P.  A.  Dickey. 


(  iHKsitication 
Used  in  this  Report 
for  Area  Between 

SogaiiHisci  Mild 
Carare  Kivers 


Pleibtoceiie  (?j 
Pliocene 

Miocene 


Magdaleua 


I'pper 
Middle 
and  Lower 


Mesa 


Keal 


Upper 


Colorado 


Oligocene 


Middle  and 
Lower 
? 


Upper 


Eocene 


I  Middle  (?) 
I    Lower  (?) 


Mngrosa 

CIlOlTO 

Toro 
LisHina 

Uiiiir 


Palmira 


Fossil 
Horizons 

Soyainoso- 
C^rare  Kiver- 


Tentative 
(Correlation 
with  Upper 

Aras;(lalena 
Sfclidii 


Mesa 


Upper  Honda 


LaClni 


Mugiusa 


-  j  Giialanday 


Los  C'orros 


Barzalosa 


Utinduas 


Gundalupe 
Villeta 


Table  I.   Classification  of  Tertiary  Formations  of  Middle  Magdaiena  Valley, 
and  Tentative  Correlation  with  section  of  Upper  Valley 
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PRE-TERTIAEY  ROCKS 

The  roclcs  that  border  the  Tertiary  embayment  of  the  middle  and  upper 

Magdalena  were  the  source  from  which  the  Tertiary  sediments  were  derived. 
These  border  lands  on  the  west  side  of  the  basin  were  the  central  Cordillera, 
and  on  the  cast,  after  the  very  early  Tertiary,  at  least,  the  high  cordillera 
of  the  eastern  Andes.  These  eastern  and  western  forelands  are  thought 
to  have  been  long,  relatively  narrow  peninsulas  extending  out  from  the 
mainland  mass  which  probably  extended  south  and  east  from  the  present 
drainage  divide  of  the  upper  Alagdalena  and  Amazon.  Anderson  was  appar- 
ently of  somewhat  similar  opinion  as  he  states  that,  "  .  .  .  .  these  deposits 
extend  inland  along  \-alleys  and  among  the  mountains  in  a  manner  that 
suggests  long,  narrow  inlets  from  the  sea  .  .  . 

Basement  Rocks.  The  central  Cordillera  which  formed  the  western 
margin  of  the  ^Magdalena  Tertiary  basin  is  composed  of  a  series  of  pre- 
Cretaceous  metamorphics  I'cpresentcd  by  schists,  |)hyllites,  gneisses, 
quartzitcs,  marbles,  etc.,  and  granites,  andesites  and  other  types  of  acidic 
igneous  rocks.  From  graptolites  found  in  shales  or  slates  of  this  section  near 
Puerto  Berrio,  the  Ordovician  age  of  some  of  these  beds  has  been  reported. 

Gneissic  and  schistose  rocks  with  some  associated  acidic  igneous  rocks 
constitute  the  core  of  the  eastern  Andes.  They  are  exposed,  however,  only 
from  about  latitude  60°  40',  longitude  73°  W.,  northward  and  in  some  parts 
of  the  little-known  region  south  of  Bogota. 

Giron  Series.  The  Giron  is  a  series  of  white,  gray  and  red  sandstones 
and  shales,  usually  without  fossils,  that  are  perhaps  10,000  feet  or  more  in 
thickness.  They  are  the  oldest  unaltered  sediments  in  the  eastern  Andes 
where  they  form  much  of  the  central  part  of  the  cordillera.  No  Giron  is 
definitely  known  in  the  central  Andes.  The  age  of  the  series  has  been 
variously  regarded  as  Lower  Cretaceous,  Jurassic,  or  even  older. 

Palmira  Series.  The  Palmira  series  is  a  7400  foot  section  of  alternating 
black  shales  and  dark  gray  to  black  limestones  and  black  cherts  of  Lower 
and  Upper  Cretaceous  age.  The  series  rests  on  the  Giron  in  the  eastern 
Cordillera.  East  of  the  Magdalena  river,  the  only  known  outcrops  are  in 
the  valleys  near  Simiti  where  the  lower  Palmira  rests  directly  upon  the 
old  crystalline  rocks. 

The  Palmira  of  the  Tropical  Oil  Company  geologists  is  the  correlative 
of  the  Villeta  and  perhaps  the  Guadalupe  of  Hettner.^" 

8  Anderson,  F.  M.,  "  Nonmarine  Tertiary  Deposits  of  Colombia."   Bull.  Geol.  Soc. 
Amer.,  Vol.  38  (1827),  p.  593. 
i*Hettner,  A.,  op.  cit. 
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TERTIARY 

The  Tertiary  deposits  in  tlie  middle  and  upper  Magdalena  basin  repre- 
sent tlie  detritus  derived  from  tlie  drainage  ^steins  of  rivers  flowing  from 
the  c(Mitrai  and  eastern  Andes  into  the  intervening  Tertiary  basin.  The 
rocks  from  wiiicli  this  waste  was  derived  were  those  briefly  described  above. 

At  the  close  of  the  Cretaceous,  the  sea.  wliich  extended  far  to  the  cast 
and  northeast  from  the  central  Andes,  withdrew  until  most,  if  not  all.  of 
the  areas  that  had  been  submerged  in  eastern  Colombia  and  Venezuela  were 
above  si-a  level.  ■  At  the  same  time  there  was  a  slight  elevation  in  what 
later  became  the  eastern  Andc-  and  sutlicient  deformation  of  the  Cretaceous 
over  most  of  the  area  to  produce  an  angular  unconformity  between  it  and 
the  later  deixisited  Tertiary.  Between  this  uplifted  area  and  the  central 
Andes  to  the  west  there  was  develo])ed  the  intervening  Magdalena  basin  which 
continued  to  subside  with  occasional  interruptions  throughout  Tertiary 
times.  Within  this  basin  there  was  deposited  an  alternating  series  of 
Tertiary  sands  and  shales  having  a  maximum  thickness  of  at  least  25,000 
feet.  This  great  series  of  sediments  was  entirely  nonmarine  with  the 
exception  of  occasional  intervals  represented  in  the  lowermost  3000  feet. 
The  sediments  were  competent  in  volume,  therefore,  to  exclude  the  sea, 
except  at  the  beginning,  despite  the  great  subsidence  that  took  place. 

The  eastern  and  western  margins  of  this  basin  during  most  of  Tertiary 
times  can  be  determined  only  approximately.  On  the  western  side,  Terti- 
aries  of  Miocene  age  are  known  to  overlap  the  Lowtf  Cretaceous  near 
Simiti  and  farther  south,  near  Puerto  Berrio  and  Mariquita,  strata  thought 
to  bclom:  to  the  Miocene  rest  upon  the  metamorphics.^^ 

In  the  area  about  5-8  miles  east  of  Barranca  Bermeja  and  about  25 
miles  east  of  the  mountain  front  u\  the  central  Cordillera,  it  is  found  from 
drill  holes  that  a  6900  foot  section  of  Tertiary  rocks  ranging  in  age  from 
U]>per  Eocene  to  Lower  INIiocene  is  ju'esent  and  that  these  rest  upon  the 
Cretaceous.  This  same  6900  foot  section  thickens  to  ai)i)roximately  18,000 
feet  12-14  miles  farther  east  in  the  foothills  of  the  eastern  Cordillera  and  in 
addition  there  are  several  thou-aiid  feet  of  beds  lower  in  the  section  that 
are  missing  in  the  wells  mentioned.  It  is  thus  aj^parent  that  there  is  an 
overlap  of  younucr  beds  on  older  from  east  to  west  in  this  area  and  that 
there  is  a  great  thickening  of  similar  beds  in  the  section  toward  the  east. 

The  position  of  the  eastern  margin  of  the  Tertiary  basin  is  more  obscure 
owing  to  late  Miocene  folding  and  faulting  having  resulted  in  the  uplift 
and  the  erosion  of  almost  the  entire  Tertiary  section  to  the  east  of  the  foot- 
hills of  the  eastern  Andes.  The  Tertiary  shore  lines  were  probably  slightly 
west  of  the  present  crest  of  the  eastern  Andes  and  migrated  westward  with 

11  Etheringtou,  T.  J.,  Personal  Communication. 
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the  progressive  frrowth  of  the  muuntains  and  with  tlie  growth  of  deltas  at 
the  stream  mouths. 

Tlie  basin  thus  roughly  defined  on  the  east  and  west  extended,  as 
stated,  for  some  distance  south  of  Bogotd.  To  the  north  it  was  perhaps  in 
very  poor  communication  with  the  open  sea  through  a  narrow  passage  near 
El  Banco,  for  at  El  Banco  marine  Miocene  fossils  are  found;  and  from 
there  coastward,  the  Tertiary  section  is  dominantly  marine.  South  of  El 
Banco  there  is  no  known  evidence  of  marine  conditions  except  in  the  lower 
part  of  the  Eocene  represented. 

The  Tertiary  section  as  represented  and  defined  on  the  Tropical 
Company's  Concession  is  indicated  on  the  accompanying  Table  I.  The 
correlation?  with  the  section  of  the  upper  ]Mai:dalcna  area  appear  to  be  as 
logical  as  can  be  made  at  this  time,  but  should  be  considered  as  tentative. 

EOCENE 

Ufnir  Formation.  The  deposit ional  cycle  that  followed  the  retreat  of 
the  Cretaceous  sea  was  initiated  by  the  submergence  of  the  jMagdalena 
basin  and  no  doubt  much  of  what  is  now  the  eastern  Andes.  A  series  of 
3000-4000  feet  of  dull  blue  and  bluish-black  rather  well-bedded  carbon- 
aceous shales  were  laid  down,  which  in  the  upper  1000  feet  or  so,  are  inter- 
stratified  with  coal  beds  up  to  a  few  feet  in  thickness  and  with  very  thin 
beds  of  hard,  fine-grained,  greenish  and  brown  ripple-marked  sandstones 
and  thin  lenses  of  clay  ironstone.  These  beds  are  called  the  Umir  forma- 
tion. One  thin  stratum  in  the  formation  is  known  to  carry  marine  moUusks. 
In  other  parts  of  the  section  thei  e  are  occurrences  of  pelagic  Foraminifera 
in  shales  alternating  with  coal  beds. 

Correlation  and  Age.  The  age  of  the  Umir  has  not  been  definitely 
•established  but  the  best  evidence  available  indicates  it  as  Eocene.  It 
was  Anderson  who  first  suggested  that  beds  embraced  within  the  Tmir 
belong  to  the  Eocene  when  he  correlated  them  with  the  Guaduas  of  the 
upper  Magdalena  area,  but  he  submitted  no  convincing  paleontological 
evidence  to  establish  either  of  these  series  as  Eocene.^'-  Quite  recently, 
^however.  Olsson  examined  a  small  collection  of  poorly  jireserved  material 
from  the  middle  part  of  tiie  I'mir  and  reported  that  '  '  "  No  distinctive 
("ix'taceous  genera  were  foimd.  On  the  other  hand,  mo-t  of  the  sjx'cies 
helong  to  conuuon  Eocene  genera  such  as  I'riiKicila .  \'i  m  ricanliit,  Mucfrd, 
and  Rimella.  There  is  a  strongly  carniated  or  keeled  TurritclLa  which  may 
be  a  young  T.  mortoni.'' 

The  Guaduas  formation  of  the  upper  Magdalena  area  is  a  coal  bearing 
.series  consisting  of  variegated  shales,  sandy  shales,  and  sandstones  resting 

1-  Aiulcrson.  F.  M.,  op.  cit.,  p.  602. 
i^Olssoii,  A.  A.,  Personal  Communication. 
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unconfonnably  on  the  Cretaceous  "  and  reuanled  a^  Eocene  in  age.  The 
greater  abundance  of  sandstone,  the  variegated  colors  of  the  shales  and  tlie 
presence  of  veinlets  of  gyi)suni,  as  reported  by  Scheibc,  in  the  Guaduas, 
point  to  the  deposits  in  the  Bogota  region  as  being  the  shallow  water  and 
more  characteristically  subaerial  deltaic  equivalents  of  the  Umir  fonnution. 

The  Third  Coal  Horizon  of  western  Venezuela  would  also  be  the  corre- 
lative of  the  Umir. 

Lisama  Formation.  The  Lisama  formation  marks  a  transition  in  type 
of  deposits  between  the  well-bedded,  dull  bluish-black  Umir  shales,  that 
were  of  alternating  marine  and  nonmarine  character  in  the  middle  part  of 
the  Magdalena  basin,  and  the  typical  continental  deposits  of  the  remainder 
of  the  Tertiary  section.  The  Umir  beds  have  been  seen  to  be  rather  well- 
bedded,  dark-colored,  carbonaceous  shales  with  very  little  sand  and  with  a 
considerable  development  of  coal.  The  fineness  of  the  sediments  except  in 
the  upper  reaches  of  the  basili,  give  no  indication  of  any  marked  relief  in 
the  forelands,  and  the  alternation  of  coal  beds  and  other  continental  de- 
posits through  at  least  1000  feet  of  the  section  give  evidence  of  only  gentle 
oscillations  in  sea  level. 

With  the  advent  of  Lisama  times,  however,  a  3500  foot  series  of  beds 
containing  much  more  coarse  sediments  were  laid  down.  These  consisted 
of  beds  of  mottled  shales,  alternating  with  minor  amounts  of  didl-colored 
carbonaceous  shales,  intercalated  with  occasional  coal  beds  of  much  less 
notable  develoinnent  tlian  those  of  the  Umir,  and  brown,  fine-  and  medium- 
grained  well-bedded  sandstones  up  to  25  or  30  feet  in  thickness.  Whether 
an  unconformity  separates  the  Lisama  from  the  Umir  is  not  known,  but  it 
is  very  ajiparent  that  the  uplift  of  the  eastern  Cordillera  was  more  active 
than  it  had  been  during  Umir  limes. 

Correlation  and  Acje.  Only  one  fossil  locality  is  known  in  the  Lisama 
beds.  This  is  near  Las  Cruces  on  the  north  side  of  the  Sogamoso  river. 
The  fossils  are  almost  completely  disintegrated  and  it  has  not  been  possible 
to  identify  them.  The  position  of  this  formation  below  the  Los  Corros 
fossil  horizon  of  Eocene  age  and  above  the  Umir,  regarded  as  Eocene,  makes 
it  certain  that  it  belongs  to  the  Eocene.  On  account  of  the  large  uncon- 
formity that  is  present  at  the  top  of  the  Lisama,  as  will  be  referred  to 
presently,  the  formation  may  belong  to  the  Middle  Eocene.  In  the  coastal 
area  of  Atlantico,  Colombia  and  in  Northern  Peru  "  the  major  break  in 
Tertiary  sedimentation  occurs  between  the  Middle  and  Upper  Eocene. 

1^  Karsten,  op.  cit. 

"Scheibe,  R.,  "  Documentos  de  las  Comision  Cientifica",  Bogota  (1918),  p.  176. 
"  Liddle,  R.  A.,  "  The  Geology  of  Veneiuela  and  Trinidad."   (Fort  Worth,  1928), 

p.  180. 

1^  Olsson,  A.  A.,  Unpublished  Report. 

1"  Olsson,  A.  A.,  "  Contributions  to  the  Paleontology  of  Northern  Peru."  Pt.  1, 
Bull,  of  Amer.  Paleon.,  Vol.  14,  No.  52  (1928),  p.  8. 
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The  Lisama  formation  is  with  little  doubt,  the  correlative  in  part  of  the 
thick  Guaduas  formation  of  the  Upper  Magdalena. 

Toro  Formation.  Following  the  deposition  of  the  Lisama,  there  was  an 
emergence  above  sea  level  of  a  large  part  of  the  Magdalena  basin.  The 
period  of  erosion  that  ensued  was  of  suflScient  duration  to  permit  the  partial 
or  complete  denudation  of  much  of  the  subjacent  Lisama.  Near  the 
Sogamoso  River  at  Pena  Cruces  and  near  the  mouth  of  Quebrada  Piitana, 
some  2500-3500  feet  of  Lisama  beds  are  exposed.  Fifteen  miles  south  tlie 
formation  is  700  feet  thick,  and  about  8  miles  farther  south  it  is  entirely 
missing.  Going  still  farther  south  for  another  6  or  8  miles,  the  formation 
is  alternately  present,  in  thicknesses  up  to  a  few  hundred  feet,  and  com- 
pletely absent. 

The  Toro  formation  or  altered  shale  "  as  locally  termed,  is  a  hard, 
dense,  gray  to  liuiit  p;rayisli-l)liie,  highly-joined  shale  that  is  usually  massive, 
although  occasionally  extremely  finely  bedded.  AVhen  well-bedded,  it  is 
usually  a  very  light  gray  or  pure  white  and  is  highly  suggestive  of  a  ttiff. 
No  glass,  however,  has  ever  been  foimd  in  the  rock.  A  small  amount  of 
sideritc  is  sometimes  present,  and  in  the  massive  variety  in  particular,  some 
mottling  is  occasionally  noted. 

The  Toro  is  tistially  not  more  than  60  feet  thick.  It  is  highly  resistant 
to  erosion  between  the  Sogamoso  and  Opon  rivers  and  is  a  ridge-former  of 
great  assistance  in  field  mapi)ing.  North  of  the  Sogamoso,  the  formation 
becomes  sandy  and  less  resistant  and  soon  disapi)iars.  It  is  not  known 
south  of  the  Opon  River. 

The  Toro  may  rest  either  upon  the  Lisama  or  older  formations,  depend- 
ing upon  the  magnitude  of  the  unconformity  that  separates  it  from  the 
underlying  beds.  It  has  been  found  on  the  unconformable  surface  of 
formations  ranging  from  Palmira  to  Lisama  in  age. 

The  origin  of  the  Toro  is  not  clear.  Whatever  its  origin,  it  had  attained 
its  marked  induration  sliortly  after  deposition,  as  hard  fragments  of  it 
sometimes  form  a  basal  conglomerate  of  the  overlying  formation. 

Correlation  and  Age.  The  normal  position  of  the  Toro  between  beds 
classified  as  Eocene,  places  it  in  the  same  epoch.  If  the  unconformity  at 
the  base  of  the  Toro  marks  the  close  of  the  Middle  Eocene,  the  Toro  forma- 
tion would  be  of  Upper  Eocene  age. 

Chorro  Series.  An  unconformity,  perhaps  local  and  of  short  duration, 
marks  the  top  of  the  Toro.  It  sufficed  to  permit  at  least  partial  removal 
of  the  Toro,  however,  for  in  one  well  a  core  of  almost  pure  "  altered  shale  " 
conglomerate  was  obtained  directly  upon  the  Toro  itself.  In  some  areas, 
the  Toro  is  missing,  but  this  cotdd  conceivably  be  explained  by  non-deposi- 
tion due  to  strength  of  local  bottom  currents. 
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Tlie  Chorro  series  is  that  part  of  the  section  embraced  between  the  Tore 
formation  and  the  Ujjpermost  bed  of  the  Los  Corros  fossil  horizon.  It  is 
exposed  oidy  on  the  east  side  of  the  Maiiihdena  River  wiiere  it  is  found  to 
ehan<;e  decidedly  in  character  and  thickness  from  west  to  east.  In  the  La 
Cira  oilfield,  about  5  miles  east  of  the  ^hi^dalena  River,  it  has  been  cored 
in  bore  holes;  and  in  the  adjacent  Infantas  field  it  is  exposed  at  the 
surface  and  has  also  been  cored  in  wells.  In  those  two  fields  the  series  is 
called  the  D-  and  C-Zones  and  consists  of  a  lower  550  foot  formation 
(D-Zone)  of  hard,  massive,  dull  blue  and  brown-splotched  shales  with  a 
small  amount  of  interbedded  gray  fine-grained  sandstones,  and  an  upper 
550  foot  formation  (C-Zone)  of  gray  and  brown,  both  fine  and  medium- 
grained,  rarely  coarse  and  pebbly,  sandstones,  intercalated  with  tough  and 
hard  mottled  shales.  The  C-Zone  is  the  most  prolific  oil-producing  horizon 
yet  discovered  in  Colombia. 

The  top  of  the  Chorro  at  Infantas  and  La  Cira  is  marked  by  several 
feet  of  dark  gray  to  black  thin-bedded  carbonaceous  shales  and  sandy 
shales.  In  other  localities  this  member  carries  the  so-called  Los  Corros 
assemblage  of  fossils  which  define  the  top  of  the  Chorro,  but  here  the  fossils 
are  missing.  There  can  be  little  doubt,  however,  as  to  the  identity  of  these 
beds  on  account  of  their  position  in  the  section  with  respect  to  beds  of 
known  age  above  and  below  and  of  the  occurrence  of  diagnostic  lieavy 
mineral  zones  similar  to  those  in  the  section  where  the  Los  Corros  horizon 
is  fossil-bearing. 

The  Chorro  series  thickens  gradually  to  the  east  until  the  foothills  of 
the  Cordillera  are  reached,  where  a  notable  thickness  is  present.  Twelve 
miles  southeast  of  Infantas,  the  Chorro  is  1300  feet  thick  and  consists  of 
massi\e,  dull  blue  and  brown  shales,  fine  sandy  shale  and  fine-grained 
standstones  with  a  30-50  foot  series  of  hard  well-bedded  black  shales  and 
sandy  shales  carrying  a  Los  Corros  fauna  marking  the  top.  Six  miles 
farther  on  to  the  northeast,  it  is  1450  feet  thick  and  of  similar  character. 
Some  20  miles  northeast  of  this  locality,  on  the  Sogamoso  River  near 
Quebrada  Putana,  it  thickens  to  3000  feet  and  from  there  to  a  point  8  miles 
upstream  near  Santa  Marta,  the  thickness  apparently  attains  the  almost 
incredible  amount  of  some  6500  feet.  A  part  of  this  latter  increase  is 
doubtless  only  apparent  and  is  due  to  the  depositional  dip  resulting  in  an 
exaggerated  indication  of  thickness  in  the  measured  section,  but  it  is 
practically  certain  that  a  notable  thickening  does  occur. 

The  lower  3000  feet  of  beds  in  the  thick  section  at  Santa  Marta  is  called 
the  La  Paz  sandstones  by  the  Tropical  geologists.  These  are  massive, 
coarsely  cross-bedded.  i)ebbly  and  conglomeratic  arkosic  sandstones  which 
form  the  La  Paz  range  of  low  rugged  mountains  and  which  are  well  exposed 
in  the  gorge  cut  by  tlie  Sogamoso  River. 


Copyrighted  material 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


31 


Overlyinfi  the  Lu  Paz  sandstones  near  Santa  Marta  is  the  Esnicraldas 
formation  eonsistino;  of  some  3500  feet  of  dull-colored  mottled  shales  inter- 
bedded  with  a  minor  amount  of  well-bedded  sandstones,  that  are  usually 
fine-grained,  and  oeeasionally  laminated  with  finely  comminuted  i)lant 
remains.  At  the  top  of  the  Esmeraldas,  the  Los  Corros  horizon  of  well- 
bedded  black  shales  and  sandy  shales  is  well  exposed  and  is  abundantly 
fossiliferous. 

Between  the  Minero  and  Ermitano  rivers,  the  Chorro  series  is  again 
exposed  ^"  but  the  writer  has  never  had  the  privilege  of  investigating  it  in 
that  locality. 

Correlation  and  Age.  On  the  basis  of  evidence  that  is  partly  strati- 
graphic  and  partly  faunal,  Olsson  suggests  that  the  Chorro  series  belongs 
to  the  late  Upper  Eocene  and  is  about  equivalent  to  the  Saman  formation  of 
Northern  Peru,  the  late  Jacksonian  of  the  southern  United  States  and  the 
Ludian  of  Europe.  As  now  understood,  the  Los  Corros  fauna  is  radically 
different  from  the  succeeding  Mugrosa  in  containing  at  least  two  (and 
possibly  other)  generic  types  peculiar  to  this  formation.  The  interesting 
clam,  Sogamosa  cyrenoides,  is  generally  very  abundant  and  is  apparently 
restricted  to  this  formation.  Diplocyma  of  which  there  are  two  species  in 
the  Los  Corros,  occurs  also  in  the  Saman  of  Peru  where  it  is  represented  by 
"  Tympanotonus  "  lagunitensis  Woods,  which  is  very  closely  related  to  the 
species  described  in  this  paper  as  sucionis.  Pofamidcs  mcijUU,  when  more 
fully  known,  may  i)rt)bably  also  belong  to  a  hitherto  unrecognized  genus. 
These  faunal  features  give  to  the  Los  Corros  assemblage,  an  Eocene  rather 
than  Oligocene  asi)ect. 

]\Lirine  Upper  Eocene  rocks  are  very  widespreatl  in  the  coastal  region  of 
Colombia  as  well  as  in  northern  South  America  in  general,  and  were  de- 
posited during  one  of  the  most  extensive  marine  transgressions  of  Tertiary 
times.  It  seems  reasonable  to  believe  that  the  nonmarine  equivalent  of 
these  rocks  should  occur  in  the  Tertiary  embayments,  as  well  exemplified 
by  the  deposits  of  the  Magdalena  valley. 

In  the  Bogota  region  Scheibe  describes  a  formation  which  he  calls  the 
Barzalosa,  consisting  of  variegated  clays,  sandstones  and  conglomerates 
which  rest  unconformably  on  the  Guaduas.'^''  On  account  of  its  uncon- 
formable relationship  to  the  Guaduas  and  of  its  lithologic  characteristics,  the 
Barzalosa  may  be  the  Chorro  equivalent.  The  evidence  for  such  a  corre- 
lation is,  however,  slight. 

Species  belonging  to  the  Los  Corros  fauna  of  the  Chorro  series  are 
enumerated  at  end  of  the  introduction. 

18  Max  Steineke,  Personal  Communication,  1927. 
20  iScheibe,  R.,  op.  cit.,  pp.  174  and  177. 
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The  base  of  a  massive,  tough,  (hill  blue,  brown  and  red-splotched  shale 
that  ro>ts  on  the  black  Los  Corros  fossil-bearinpj  shales  is  believed  to  repre- 
sent the  bciiinninu;  of  the  01i;j;()cenc.  The  occurrence  of  these  basal  shales 
is  so  w  idcspread  tliat  they  suggest  a  regional  subsidence  of  the  basin  at 
that  time. 

The  Oliiiocene  section  is  made  up  of  two  thick  series  of  alternating 
sandstones  and  shales  that  have  l)cen  designated  the  ^lugrosa  and  the 
Colorado  scries.  These  have  been  subdivided  into  formations  which  are  so 
variable  in  cliaractcr  that  they  often  lose  their  identity  within  o  or  10  miles. 
No  attempt  will,  therefore,  be  made  to  describe  in  detail  all  the  various 
formations  of  these  series. 

Within  the  section  here  regarded  as  Oligocene,  there  are  two  fossiliferous 
members  called  the  Mugrosa  and  the  La  Cira  fossil  horizons.  The  lower 
of  these  is  the  Mugrosa  fossil  horizon,  and  it  carries  an  abundance  of 
gastropods  belonging  to  the  genus  Hemisinus  and  some  fish  bones  and  teeth. 
It  is  from  1200  to  4500  feet  above  the  Los  Corros  horizon  depending  on  the 
distance  from  the  foothills  that  the  measurement  is  made.  From  faunal 
evidence,  the  Eocene-Oligocene  contact  might  be  placed  anywhere  between 
the  Los  Corros  Eocene  and  the  Mugrosa  fossil  horizons,  but  from  lithologic 
and  stratigraphic  evidence  there  appears  to  be  no  good  reason  for  placing 
it  higher  than  is  herein  designated. 

The  La  Cira  fossil  horizon  occurs  above  the  Mugrosa  fossil  horizon  at 
an  interval  increasing  progressively  eastward  from  2600  feet  in  the  La  Cira 
oilfield  to  6900  feet  in  the  foothills  fifteen  miles  away.  The  La  Cira  fossils 
may  be  either  Upper  Oligocene  or  Lower  Miocene  in  age. 

Mugrosa  Series.  The  Mugrosa  series  at  Infantas  and  La  Cira  is  1200 
feet  thick  and  constitutes  what  is  called  the  B-Zone.  The  lower  B-Zone  is 
a  700  foot  section  of  dull-blue  and  dull-brown,  massive,  mottled  shales 
broken  by  occasional  relatively  thin  beds  of  fine-grained  sandstone  and  light 
green  sandy  shales.  The  upjicr  B-Zone  is  500  feet  thick  and  consists  of 
gray  fine  to  medium  to  coarse-grained,  occasionally  i)ebbly,  sandstones 
interbedded  with  minor  amounts  of  mottled  shales.  It  is  an  important 
prodticer  of  oil  in  the  two  fields. 

Eastward  from  Infantas,  the  Mugrosa  formation  thickens  rapidly.  A 
mile  east  of  the  field  it  is  1700  feet  thick;  8  or  10  miles  southeast  it  is  3500 
feet  thick  and  is  more  noticeably  brown  and  red-splotched;  and  15  miles 
east  it  is  4500  feet  thick.  Going  east  from  Infantas  there  is  an  increase 
in  the  proportion  of  sand  to  shale  in  the  part  of  the  section  corresponding 
to  the  lower  B-Zone,  but  a  reverse  relationship  exists  in  the  correlative  of 
the  upper  B-Zone. 
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The  ^Nlugrosa  fossil  horizon,  which  occurs  at  the  top  of  the  Miigrosa 
series,  is  variable  in  lithologic  appearance.  At  Infantas  the  member  is  a 
shale  from  a  few  inches  to  perhaps  15  feet  thick  and  is  usually  olive  green 
or  maroon  in  color,  although  it  is  sometimes  black,  brittle  and  very  well 
bedded.  When  occurring  in  black  shales,  the  fossils  are  usually  perfectly 
preserved  fragile  shells;  but  in  the  maroon  shales  the  original  shells  are 
destroyed  with  only  the  casts  preserved  and  these  are  replaced  solidly  by 
calcite.  In  a  few  cases,  oolitic  glauconite  has  been  noted  to  occur  sparingly 
in  the  section.  The  association  of  the  calcified  casts  of  fossils  with  maroon- 
colored  shales  which,  in  their  apparently  unaltered  condition  are  black, 
along  with  small  amounts  of  glauconite,  may  signify  a  minor  unconformity 
in  the  section. 

In  the  foothills  to  the  east,  the  Mugrosa  fossils  occur  in  shales  similar 
to  those  at  Infantas,  although  the  beds  are  usually  thicker,  totaling  as 
much  as  25  feet  in  thickness.  The  fossils  are  abundant  and  are  known  to 
occur  over  a  distance  of  75  miles  from  the  La  Cira  field  ahnost  to  the 

Ermitafio  River. 

Correlation  and  Age.  In  the  Mugrosa  series  we  note  a  greater  develop- 
ment of  the  river  snails  of  the  genus  Heiju'-nmif^.  Some  of  these  species,  as 
H.  mugroscina,  are  closely  related  to  the  group  of  species  of  this  genus 
described  by  Brown  and  Pilsbry,  and  Cook  from  the  Antiguan  Oligocene, 
and  Cuba.  It  is  believed  that  tlic  ^Mugrosa  scric.-  sliould  })c  correlated  with 
the  Antiguan  formation  and,  therefore,  about  ]Middlc  Oligocene  in  age. 
Undoubtedly  additional  collecting  will  add  many  more  species  to  the 
IMugrosa  fauna  as  many  collections  examined  from  this  horizon  contain  very 
poorly  preserved  fossils  which  cannot  be  identilied;  those  now  known  are 
listed  at  end  of  introduction. 

Colorado  Series.  The  Colorado  Scries  is  another  alternate  succession  of 
shales  and  sandstones  but  differs  as  a  unit  from  the  underlying  Mugrosa  in 
that  the  shales  are  ironstained  with  brighter  hues  of  red  and  that  the  sand- 
stones markedly  coarser  and  more  conglomeratic. 

In  the  Infantas-La  Cira  fields,  the  Colorado  series  attains  a  thickness  of 
about  3300  feet.  The  lower  500  feet  is  called  the  lower  A-Zone  and  con- 
sists mainly  of  shales  broken  by  occasional  streaks  of  fine-grained  gray 
sandstones  that  are  notably  pyritic  and  often  quite  limy.  Above  these 
follow  the  middle  A-Zone  sands  which  are  a  700  foot  series  of  alternating 
gray,  medium  to  coarse-grained  pyritic  sandstones,  and  vari-colored  shales. 
Thin  streaks  of  these  sands  arc  also  limy.  The  middle  A-Zone  yields  a 
small  amount  of  heavy  oil.  Following  above  are  the  upper  A-Zone  beds 
which  are  gray  and  red-splotched  shales  interspersed  with  thin-bedded 
sandstones.  These  are  550  feet  thick.  A  pebbly  sandstone  horizon,  the 
Guamito  formation,  350  feet  in  thickness,  and  an  overlying  series  of 


Copyrighted  material 


34 


PROCEEDINGS  OF  THE  ACADEMY  OF        [VOL.  LXXXVIl 


bright-mottled  shales  and  coarse,  gray  sandstones  300  feet  thick  make 
up  the  rest  of  the  series  to  the  base  of  the  La  Cira  fossil  horizon  or 
the  La  Cira  formation.  The  La  Cira  formation  is  a  350  foot  succession  of 
dull  gray  to  black  wcU-bcddcd  carbonaceous  shales,  varying  from  brittle  to 
waxy,  with  which  are  intcrbedded  light  greenish-colored,  medium  grained 
sandstones  of  a  few  feet  in  thickness.  The  sandstones  weather  to  a  brown 
very  resistant  rock.  Fre;gh  and  brackish-water  mollusks  occur  in  several 
distinct  beds.    Fragments  of  leaves  also  occur  in  the  section. 

Tracnig  the  Colorado  series  eastward,  we  note  the  same  increase  in 
thickness  that  characterises  the  underlying  Tertiaries.  From  3-6  miles 
east  of  Infantas,  the  series  attains  a  thickness  of  5600  feet  and  19  miles 
northeast  it  is  7700  feet  thick.  The  series  becomes  increasingly  sandy,  with 
the  exception  of  the  La  Cira  formation,  and  the  sandstones  become  increas- 
ingly pebbly  and  finely  conglomeratic.  The  Guamito  formation,  which  is 
350  feet  thick  at  La  Cira  is  a  pebbly  and  conglomeratic  succession  of  beds 
apparently  2800  feet  thick  in  the  foothills  section  15  miles  east.  The  shaly 
parts  of  the  section  likewise  increase  in  thickness  but  to  a  less  notable 
degree. 

Correlation  and  Age,  The  La  Cira  formation  marking  the  top  of  the 
Colorado  series  is  the  thickest  of  the  fossiliferous  horizons.  It  is  known 
only  in  the  intermediate  area  between  the  Sogamoso  and  Opon  rivers,  but 
is  perhaps  buried  over  a  much  wider  area  in  the  Magdalena  lowlands. 

The  La  Cira  fauna  is  the  richest  in  the  number  of  recognizable  species 
and,  in  addition  to  those  described  in  this  paper,  many  others  arc  indicated 
by  material  too  poorly  preserved  for  identification.  The  genus  Houisimis 
is  well  represented,  and  in  addition  to  the  cancellated  Longiverena  already 
known  from  the  Mugrosa,  we  may  note  the  introduction  of  members  of  the 
subgenus  ]'f'rena,  a  group  still  living  in  the  rivers  of  South  America,  and  its 
iir<t  recognition  as  fossil.  Among  the  small  snails  of  the  family  Anmi- 
colidae,  tiiere  is  a  species  of  PotcunopyrgnH. 

Among  the  naidcs,  there  ai'c  four  species  belonging  to  as  many  genera, 
all  of  which  are  represented  in  the  recent  fauna  of  South  America.  Prob- 
ably the  most  interesting  of  these  is  the  Triplodon  latouri,  fairly  closely 
related  to  "  Ili/ria  "  wheatleyi  ]NLarshall,  a  recent  species  of  the  Rio  Negro. 

In  the  La  Cira,  we  find  also  a  brackish-water  element  in  the  presence 
of  two  species  of  Corbula  and  one  species  of  Mytilopsis.  The  Corbulae 
usually  occur  in  great  numbers  in  an  oolitic  ironstone  which  originally  may 
have  been  glauconitic.  In  closely  associated  beds  are  species  of  Hemisinua 
and  Potamopyrgus  both  of  which  are  fresh-water  molluscs.  It  thus  seems 
that  the  waters  were  fresh  but  occasionally  made  brackish  by  tidal  waters 
that  had  access  to  the  region. 
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On  the  l)asis  of  stratigrapliy,  the  La  Cira  formation  cannot  be  older  than 
tlie  Upper  Oligoceno  if  the  Miigrosa  is  correctly  referred  to  the  Middle 
Oligocene.  The  diversified  La  Cira  fauna  has  a  rather  modern  aspect  in 
that  all  the  genera  with  the  possible  exception  of  Longivcrena  belong  to 
recent  groups.  The  formation  could  be  either  Upper  Oligocenc  or  Lower 
Miocene  in  age,  although  from  stratigraphic  evidence  alone,  as  will  be 
referred  to  i)resently.  it  would  perhaps  be  referred  to  the  Upper  Oligocenc. 
Species  belonging  to  the  La  Cira  formation  are  listed  at  end  of  introduction. 

MIOCENE 

Resting  on  the  La  Cira  formation,  or.  in  its  absence,  upon  lower  Ix'ds,  is 
a  massive  series  of  poorly  sorted  sandstones,  that  are  comnioidy  coarse  and 
often  conglomeratic,  and  reddish  and  brown-mottled  clays  called  the  Real 
Series  and  regarded  as  Miocene  in  age.  The  basal  formation  of  this  series 
in  the  upper  Opon  River  area  is  a  conglomerate  consisting  largely  of  brown 
chert  cobbles  and  boulders  up  to  6  inches  in  diameter.  In  that  area  the 
underlying  La  Cira  fossils  are  missing.  In  the  foothills  region  to  the  north, 
however,  and  in  the  lower  part  of  the  valley  near  the  La  Cirar-Infantas 
oilfields,  the  base  of  the  series  is  a  massive  gray  and  markedly  red-splotched 
clay  which  rests  on  the  La  Cira  member.  On  account  of  these  different 
relationships,  it  is  believed  that  there  is  an  unconformity  in  the  section  not 
far  above  the  La  Cira  formation  and  that  this  unconformity  marks  the  base 
of  the  Miocene.  The  strata  regarded  as  Miocene  are  barren  of  moUuscan 
fossils  so  far  as  is  kn  w  n  but  they  occasionally  carry  fossil  leaves  and  some 
of  these  appear  to  be  Miocene. 

A  characteristic  of  much  of  the  sandy  part  of  the  Miocene  section  is 
the  abundance  of  hornblende  and,  to  a  somewhat  less  degree,  of  magnetite. 
Strata  belonging  to  the  older  epoehs  rarely  contain  any  hornblende  at  all. 
The  freshness  of  the  hornblende  and  its  abundance,  indicate  ciuile  certainly 
that  it  was  derived  directly  from  the  andesitic  rocks  to  the  south  and 
southwest. 

The  INIiocenc  in  the  foothills  of  the  Opon  and  Guayabito  river  region 
attains  the  apparent  thickness  of  12,700  feet.  Some  30  to  40  miles  north, 
between  the  Oponcito  and  Sogamoso  rivers,  but  also  in  the  foothills,  the 
thickness  appears  to  be  about  9000  feet.  A  great  thinning  of  the  section 
is  also  evident  nearer  the  Magdalena  River  but  to  what  proportion  is  not 
known  owing  to  the  cover  of  later  deposits. 

The  thick  development  of  Miocene  sediments  and  the  abundance  of 
coarse  elastics  in  the  foothills  section,  particularly  in  the  Opon-Guayabito 
area,  reflects  the  increased  intensity  of  the  uplift  of  the  eastern  Andes 
which  reached  its  maximum  during  this  epoch. 
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JRcal  Series.  The  Real  series  has  been  divided  into  eleven  different 
formations  between  the  Sogamoso  and  Carare  rivers  and  miiiht  well  be 
further  subdivided.  It  is  with  considerable  difficulty  and  uncertainty,  how- 
ever, that  some  of  these  formations  are  correlated.  A  brief  description  of 
the  series  will,  therefore,  be  given  in  three  representative  areas. 

Real  St  rici  in  La  Cira  Oilfield  Area.  A  1400  foot  formation  of  massive 
■gray,  maroon,  and  red  and  brown-s]:)lotched  clays  rests  upon  the  fossil 
horizon  of  the  La  Cira  formation.  Toward  the  top,  a  small  amount  of 
platy  selenite  occui's  in  the  shale  fractures.  The  formation  is  practically 
devoid  of  sand  except  in  the  extreme  upper  ])art.  It  includes  the  «o-called 
Peligrosa  and  Viscaina  formations  to  the  east. 

Above  the  shales  is  a  300  foot  formation  consisting  of  dull  brownish- 
green  shales  and  silty  sandstones  carrying  much  magnetite  and  hornblende. 
This  is  the  Nutria  formation. 

Real  Series  in  Sogamoso-Oponcito  Rivers  Area.  A  massive,  mottled 
gray,  maroon,  red  and  brown  clay  1300  feet  thick  rests  upon  the  La  Cira 
fossil  horizon.  This  is  followed  by  1000  feet  of  white,  coarse,  friable,  cross- 
bedded  sandstone  with  conglomerate  lenses,  broken  by  varicolored  clay  beds, 
and  in  turn  by  2500  feet  of  green,  gray  and  inottled  clays  and  fine  to  medium- 
grained  green  and  brown  sands  that  usually  carry  considerable  hornblende 
and  magnetite.  Thin  partings  and  seams  of  lignitic  material  are  occasion- 
ally present  in  the  sands.  Next  in  the  section  is  a  4300  foot  succession  of 
massive,  mottled  gray,  yellow,  brown  and  red  shales  that  are  interbedded 
with  a  minor  proportion  of  white,  gray  and  occasionally  green  sandstones 
which  may  be  pebbly.  These  are  followed  by  at  least  several  hundred  feet 
of  bright  blue  or  greenish-blue,  coarse  grained  and  occasionally  pebbly  sand- 
stones interlaminated  with  shales  of  similar  color.  This  formation  contains 
an  abundance  of  magnetite  and  hornblende. 

Real  Series  in  Opon  River  Area.  A  massive,  cross-bedded,  pebbly 
sandstone  with  a  100  foot  conglomerate  at  the  base  rests  unconformably 
on  the  Colorado  shale  scries  in  this  area.  Brown  and  black  chert,  clay- 
ironstone,  coal  fragments  and  quartz  arc  the  main  constituents  of  the 
conglomerates  and  i)cbblcs.  A  cement  of  limonite  makes  some  of  these 
beds,  as  well  as  some  in  the  overlying  formations,  quite  resistant.  Gray, 
blue  and  mottled  shales  arc  interbedded  with  the  sandstones.  This  forma- 
tion is  called  the  Lluvia  and  is  about  1600  feet  thick. 

Above  the  Lluvia  is  n  4200  foot  section  of  ju'edominantly  gray  and  red- 
mottled  shales  iiuerhedded  with  thin  beds  of  gray,  cross-bedded,  ripple- 
marked  sandstones.    This  is  called  the  Chontorales  shale. 

The  Hiel  formation  consisting  of  3500  feet  of  sandstones  similar  to  those 
of  the  Lluvia  formation  overlies  the  Chontorales  shales.    The  conglo- 


Copyrighted  material 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


37 


meratic  and  pebbly  beds  contain  less  coal  fragments  than  those  of  the 
Lliivia.    Silicified  and  carbonized  tree  trunks  are  common. 

The  Enrejado  shales  overlie  the  Kiel  funualiun.  These  are  1500  feet 
thick  and  are  comi)osed  of  gray,  red,  purple  and  brown-splotched  shales  and 
blue  shales.    Some  thin  beds  of  white,  friable  sandstone  are  interbedded. 

The  Bagre  formation  is  the  youngest  of  the  Real  formations  and  is  made 
up  of  blue  and  greenish-blue  cross-bedded  sandstones  that  may  be  pebbly 
and  conglomeratic.  An  abundance  of  carbonized  wood  and  leaves  and  some 
silicified  wood  is  present  in  the  formation. 

Correlation  and  Age.  Fossil  leaves  from  the  Nutria  formation  were 
examined  by  Professor  E.  \\'.  Berry  who  rei)orted  a.s  follows:  " 

"  The  larger  is  a  Ficus  very  close  to  or  identical  with  Ficus  porcellanaria 
Hollick,  from  the  Caroni  formation  of  Trinidad  (Upper  Miocene).  The 
smaller  appears  to  be  a  new  species  of  Cedrela.  Consequently  the  age 
indication  is  vague.  As  far  as  it  is  worth  anything,  it  would  indicate  an 
Upper  Miocene  age." 

The  existence  of  a  probable  unconformity  not  far  above  the  La  Cira 
formation  has  been  suggested  as  possible  evidence  of  an  Oligocene-Miocene 
break  in  sedimentation. 

In  the  upper  part  of  the  Magdalena  basin  Stutzer  reports  that  the  Upper 
Honda  and  Gualanday  (Lower  Honda)  formations  are  di£Ferentiated  in  that 
many  beds  of  the  Upper  Honda  carry  andestic  material  while  thi-  is  com- 
pletely missing  in  the  Gualanday.--  On  that  basis  the  Upper  Honda  would 
be  the  correlative  of  the  Real  Series,  and  the  Gualanday  of  the  Lower  Honda 
would  belong  to  the  underlying  Oligocene. 

Stutzer  again  calls  attention  to  the  occurrence  of  jiet rifled  logs  in  the 
Upper  Honda  series  near  Narc  and  on  the  Upper  Ermitafio.'-^  As  silicified 
logs  have  not  been  found  in  other  jiarts  of  the  section,  we  thus  have  further 
confirmation  of  the  correlation  between  the  Real  and  Upper  Honda  beds. 

PLIOCENE 

Following  the  period  of  Miocene  sedimentation,  the  Magdalena  basin 
emerged  from  below  sea  level  and  again  became  subject  to  erosion.  During 
this  interval  of  erosion  and  preceding  what  is  considered  the  Pliocene  sub- 
mergence, the  strata  were  considerably  folded,  and  the  overlying  Pliocene 
beds,  called  the  Mesa  formation,  were  deposited  nonconformably  upon  them. 

The  Mesa  embayment  was  no  doubt  much  more  restricted  than  the 
previous  ones  of  the  Tertiary.   Most  of  the  former  Tertiary  sea  bottom 

21  Private  report  to  O.  B.  Hopkins,  July  26,  1930. 

--Stutzer,  Otto,  "  BeitriifK;  zur  Geolo^iie  und  Mincrafojrio  von  Kolumbien N. 
Jahrb.  fur  Minoralogie,  etc..  Beilageli,  ')2.  Abt.  B.  (1926),  j).  165  ol  sc(i. 

23  Stutzer,  Otto,  "  Beitriige  zur  Geologic  und  Mineralogie  von  Koluuibicn.  XI.  Zur 
Geologic  des  Mittleren  Magdalenatales  ",  N.  Jahrb.  fur  Min.  etc.,  Beilageb.  57,  Abt.  B 
(1927),  pp.  354-355. 
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\v;i>  (li)ul)tl(-s  a  land  mass  during  Mesa  times  and  has  remained  an  area 
01  erosion  since  the  Miocene  emero;encc. 

The  Mesa  sea  that  inundated  the  valley  was  also  fresh  and  was  one  of 
quiet  and  little-disturbed  waters.  A  series  of  a  thousand  feet  or  more  of 
rather  well-bedded  sands  and  andesitic  tuffs  were  de])usiied,  largely  i)crhap3 
in  what  constitutes  present  lowlands  of  the  upper  and  middle  Magdalena 
valley  of  today.  The  tuffaceous  character  of  the  sediments  is  striking 
upstream  from  near  La  Dorada,  where  andesitic  material  is  the  main  con- 
stituent of  the  formation. 

Following  the  deposition  of  the  Mesa,  the  waters  withdrew  from  the 
valley  for  the  last  time.  Although  the  formation  is  inclined  very  slightly 
to  the  east,  this  is  perhaps  largely  an  original  depositional  dip.  There  was, 
however,  some  post-Mesa  and  pre-Magdalena  faulting,  for  at  Honda  the 
Mesa  beds  have  been  faulted  down  against  the  Upper  Honda  formation. 
It  is  on  stratigraphic  and  structural  grounds  that  the  Mesa  formation  is 
referred  to  the  Pliocene. 

QUATERNARY 

Magdaloui  Fornintion.  Extensive  deposits  of  stream  gravels  and 
boulders  known  as  the  ^lagdalena  formation  form  the  banks  of  the  present 
drainage  channels,  the  ?^Iagdalena  river,  and  of  streams  tributary  to  it,  and 
often  extend  for  several  miles  on  either  side  of  the  streams  where  they  form 
terraces  and  boulder  plains  up  to  200  feet  aiul  more  above  the  stream  beds. 
The  constituent  gravels  and  boulders  arc  derived  mainly  from  the  Tertiary 
sandstones.    They  are  embedded  in  a  red  sandy  and  silty  matrix. 

One  of  the  most  interesting  facts  regarding  the  Magdalena  deposits  is 
the  widespread  occurrence  of  coarse  material  in  the  lower  courses  of  the 
streams.  The  abundant  occurrence  of  cobbles  and  boulders  along  these 
lower  stream  courses  where  currents  are  now  sluggish  led  to  the  apparently 
correct  suggestion  by  the  government  geologists  that  precipitation  and  run- 
off must  have  been  very  much  greater  in  the  past  than  at  present.** 

Several  distinct  terraces  at  different  levels  above  present-day  streams 
give  evidence  of  periodic  uplift  during  recent  times. 

General  Deposition. \l  History 

The  foregoing  indicates  that  the  Tertiary  ^lagdalena  embayment  above 
El  Banco  was  a  long  relatively  narrow  bay  flanked  on  the  east  and  west 
bv  narrow  jieninsulas  extending  out  from  tlie  mainland  mass  south  of 
Bogota.  That  this  inlet  was  periodically  in  connnunication  with  marine 
waters  during  the  early  Eocene  is  indicated  by  the  occasional  occurrence  of 

2*"Meinoria  Detallada  de  los  Estudio.s  del  Rio  Magdalena",  Julius  Berger 
Konsotorium,  Ministerio  de  Obras  Publicas,  Bogota,  (1926). 
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marine  fu>sils  in  the  Umir  intcrbcdded  witli  continental  dcpo-its.  After 
Umir  times,  however,  the  complete  absence  of  marine  fossils  tosictlier  with 
the  litliologic  character  of  the  sediments  indicates  the  competence  of  sedi- 
mentation to  keep  pace  with  the  down-warping  of  the  l)asin,  and  thus 
exclude  the  marine  waters,  throughout  the  renuiindcr  of  Tertiary  times.  It 
is  striking  that  although  the  maximum  amount  of  sinking  of  the  basin 
amounted  to  over  22,000  feet  which  is  the  apparent  maximum  thickness  of 
the  known  nonmarine  Tertiaries,  waters  from  the  open  sea  were  never  able 
to  invade  the  area. 

The  large  and  consistent  increase  in  thickness  of  sediments  eastward  .in 
the  basin  is  clear  evidence  of  deltaic  deposition,  the  strata  to  the  west 
representing  the  bottomset  beds  and  those  in  the  eastern  foothills  the 
foreset.  The  chief  source  of  sediments  was,  therefore,  from  the  east.  The 
topset  beds  of  the  delta,  with  their  subaerial  and  subaqueous  representa- 
tives, have  been  removed  by  erosion  in  the  eastern  foothills  and  cannot  be 
examined. 

The  very  sliort  distance  between  great  thicknesses  of  typically  de- 
veloped foreset  beds  and  their  thinner  bottomset  equivalents  indicates  the 
poor  distribution  of  sediments  and  is  the  result  of  weak  wave  action  and  of 
the  absence  of  tidal  currents.  The  basin,  however,  could  not  have  been 
particularly  deep  as  some  coarse  sands  arc  reasonably  well  rejiresented  as 
far  out  as  the  La  Cira  field.  A  minor  part  of  the  l)e(ls  herein  included  as 
foresets  may  actually  have  been  subafiueous  topset  beds,  for,  as  Barrell  has 
shown,  topset  beds  may  even  attain  a  greater  volume  than  the  foreset  beds 
when  subsidence  and  deposition  art'  about  balanced.^' 

No  typically  deltaic  deposits  built  out  from  the  central  Cordillera  are 
known.  This  may  be  due  in  minor  degree  to  concealment  by  overla])  as  it 
has  been  shown  that  the  oldest  exj^osed  T^Tiiaries  west  of  the  Magdalena 
river  belong  to  the  Miocene.  It  is  no  doubt  primarily  due  to  the  lower 
elevation  and  the  more  resistent  rocks  of  the  central  Cordillera  and  to  the 
fact  that  the  major  ])art  of  the  drainage  in  the  central  mountains  was 
probably  into  the  basin  of  the  present  Cauca  valley. 

^^Banell,  J.,  Rccognitiou  of  Ancient  Delta  Deposits  Bull.  Geol.  6oc.  Amer,, 
Vol.  23  (1912).  p.  399. 
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BESCBIPTION  OE  A  N£W  SCO&PAENOID  EISH  (N£OM£&INTH£ 
HEMIHGWATI)  FROM  OPF  NEW  JEBSET 

BY  Henry  W.  Fowler. 

This  Academy  received  in  February  1935,  an  interesting  rose  fish  from 
deep  water  off  southern  New  Jersey,  sent  by  Mr.  Otway  H.  Brown.  This 
specimen  was  from  the  same  locality  as  a  lot  of  fishes  sent  early  in  1934, 
from  about  60  miles  southeast  of  Five-fathom  Bank  Light  Ship. 

The  specimen  was  in  excellent  fresh  condition  when  received,  so  that 
I  had  opportunity  to  study  it  before  it.«  brilliant  coloring  faded.  Accord- 
ing to  Mr.  Brown  only  the  usual  run  of  connnon  fishes  were  brought  to 
Cape  May  by  the  offshore  flshernien.  These  were  chiefly:  Pscudopleuro- 
nectcs  americcmus,  Ccntroprintis  stridtus,  Stcnotonms  chrysops,  and  a  few 
large  Cynoscion  rcgalis.  The  rose  fish  belongs  in  the  Scorpaenidae  and 
represents  a  new  genus  and  species,  though  not  closely  related  to  any  of 
the  known  forms  of  the  Atlantic.  It  is  greatly  similar,  not  only  in  general 
appearance  but  also  in  structure,  to  the  Pacific  or  Hawaiian  genus  Merinthe 
Snyder. 

NEOMERINTHE,  new  genus 

Body  elongately  ellipsoid,  com]M-essed.  Head  very  large,  nearly  half 
of  fish  without  caudal,  robust,  little  compressed.  Snout  convex,  broad, 
much  longer  than  orbit.  Eye  rather  small,  high,  much  less  than  orbit, 
slightly  premedian  in  length  of  the  head.  ]\Iaxillaiy  roaches  half  way 
below  eye  or  orbit,  broadly  expanded  behind.  Man(lil)le  large,  protruding 
a  little  in  front.  Teeth  all  villiform,  in  bands  in  jaws,  on  vomer  and 
palatines,  none  on  tongue.  Interorbital  low.  Occiput  broadly  convex. 
Spines  of  head  all  well  developed,  low.  Hind  nostril  horizontal  slit,  greatly 
longer  than  front  nostril.  Gill  rakers  rather  large  asperous  tubercles,  only 
about  five  developed  on  ceratohyal  as  slightly  elongated.  Scales  all  finely 
ctenoid,  on  head  largest  on  posterior  sides,  on  body  largest  on  middle  of 
sides  and  lower  portion  of  caudal  peduncle.  On  fins  only  bases  of  pectoral 
and  caudal  scaly.  Cutaneous  flaps  few  on  head,  none  over  eye  or  orbit. 
Dors&l  preceded  by  a  short,  rigid  spine  opposite  upper  front  end  of  gill 
opening  and  followed  by  main  fin  of  8  rather  strong  spines  of  which  last 
four  graduated  down  low.  Soft  dorsal  much  shorter  than  spinous  fin, 
rounded.  Anal  with  3  strong  spines,  second  spine  longest.  Caudal 
moderate,  rounded.  Pectoral  small,  not  reaching  anal,  of  17  rays  of  which 
seven  of  upper  divided.   Ventral  with  spine  and  5  well-branched  rays. 

Type  Neomerinthe  hemingwayi,  new  species. 

Falling  in  the  Atlantic  Scorpaeninae  this  genus  is  related  to  Helicolenm 
Goode  and  Bean  and  Scorpaena  Linnaeus  in  branched  upper  pectoral  rays, 
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and  all  three  differing  in  this  respect  from  Pontinus  Poey,  in  which  all 
the  pectoral  rays  are  simple.  Sctarches  Johnson  differs  in  having  the 
lateral  line  in  a  broad,  naked  or  scaleless  groove,  a  single  pair  of  occipital 
spines,  and  the  bones  of  the  head  with  large  muciferous  cavities. 

Neomennthe  differs  from  Merinthe  Snyder  in  the  absence  of  supra- 
orbital tentacles,  greatly  shorter  pectoral,  upper  pectoral  rays  divided  and 
more  or  less  finely  scaled  muzzle  and  maxillary.  Though  the  first  dorsal 
of  Merinthe  has  11  spines  and  that  of  Neomennthe  but  9,  it  is  possible  that 
in  the  anterior  interval  two  more  may  have  been  present  originally  or  in 
early  youth. 

(Neos  new  -j-  Merinthe.) 


Neomennthe  hemingwayi 

Neomerinthe  hemingwayi,  new  species.  Text-figure. 

Di'pth  3;  head  21,  width  2.  Snout  to  orl)it  Si  in  head  from  tip  of  snout; 
orbit  5,  Ij-  in  snout;  eye  7  in  head  from  snout  tip,  2*  in  snout,  equals  bony 
intcrorijital;  maxillary  reaches  }  to  hind  eye  edge,  expansion  equals  eye, 
length  2}  in  head  from  tip  of  snout;  bands  of  teeth  in  jaws  narrow,  an- 
teriorly 5  scries  transvcrsly,  irregular;  bands  of  vomerine  and  palatine  teeth 
narrow,  on  former  greatly  arclied  forward  from  middle;  tongue  small,  rather 
broadly  triangular;  intcrorbital  low,  rather  deeply  concave;  nasal  pair  of 
spines  small;  rather  strong  spine  on  upper  front  edge  of  orbit;  row  of  3 
strong  postero-supraorbital  sjiines  with  lower  one  below  third  or  last; 
small  upper  postocular  spine  followed  by  long  low  spine;  2  spines  each  side 
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of  occiput,  hind  one  larger;  2  spines  before  upjicr  front  end  of  gill  opening; 
opercle  with  2  large,  fiat,  divergent  spines;  suborbital  stay  with'  ridge 
bearing  5  principal  spines,  last  as  large  strong  spine  above  preopercle  angle, 
and  each  principal  spine  with  small  or  accessory  spino  close  and  forward  to 
its  base;  2  spines,  well  spaced,  over  front  part  of  maxillary,  from  pre- 
orbital;  lower  arch  of  preopercle  with  3  rather  low,  short  points.  Gill  rakers 
V,  1  +  5,  VI,  H  in  gill  filaments,  which  2^  in  eye. 

Scales  about  38  close  along  above  lateral  line  to  caudal  base  and  2  more 
on  latter;  tubes  25  +  2  in  lateral  line;  8  scales  above  lateral  line  to  base 
of  second  dorsal  spine,  13  below,  15  predorsal  to  occiput.  Scales  with  12 
to  14  basal  radiating  striae;  63  to  70  small,  more  or  less  uniform  apical 
denticles,  with  3  or  4  series  of  basal  elements;  circuli  fine. 

D.  I — ^VIII,  I,  10, 1,  second  spine  3^  in  total  head  length,  first  ray  3;  A. 
Ill,  5,  I,  second  spine  31,  first  branched  ray  2^ ;  caudal  2,  rounded  behind; 
least  depth  of  caudal  peduncle  4i;  pectoral  1^  ;  ventral  2. 

When  fresh,  bright  orange  vermilion  to  scarlet  vermilion,  paler  to  flesh 
color  on  under  surfaces.  Deepest  tints  of  vermilion  in  or  about  crevices 
and  grooves  and  about  or  along  fm  bases.  Sides  and  above  on  both  head 
and  body  with  brilliant  golden  or  gilt  green  to  olive  tints  as  very  variable 
spots,  blotches  or  mottling,  some  more  or  lc>s  neutral  black.  Iris  vermilion 
like  rest  of  general  tint  of  body  and  fms.  Inside  mouth  and  gill  openings 
bright  vermilion.  After  being  in  alcohol  the  vermilion  tints  all  fade  to  pink 
or  i-ose  and  tlie  lower  surfaces  of  the  body  whitish.  All  the  darker  or  gilt- 
like blotches  become  various  shades  of  gray  to  slate  or  even  black.  Axil 
of  pectoral  witli  a  few  large  dark  gray  blotches.  When  fresh  ventrals 
uniform  vermilion,  all  other  fms  with  dark  blotches. 

A.N.S.P.,  No.  03482.  About  70  miles  southeast  of  Cape  May,  New 
Jersey.    February  19,  1935.    Otway  H.  Brown.  Type. 

Only  the  type  known.  The  affiliations  of  this  species  are  involved  in 
its  generic  relationshii^s  which  are  discussed  above. 

(For  Ernest  Hemingway,  author  and  angler  of  great  game  fishes,  in 
appreciation  of  his  assistance  in  my  work  on  Gulf  Stream  fishes.) 
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BY  Morgan  Hebabd. 

From  early  July  to  early  September  1934  the  author  had  an  uninter- 
rupted opportunity  to  study  the  Orthoi)tera  of  the  Rio  Grande  valley  north 
of  Santa  Fe,  New  Mexico,  the  Sangre  de  Cristo  Range  bounding  it  on  the 
east  and  the  foothills  of  the  Jemez  Mountains  to  the  west.  The  home  sta- 
tion was  the  Rancho  del  Monte,  two  miles  east  of  the  Indian  pueblo  of 
Tesuque.  This  ranch  is  at  7000  feet  in  the  center  of  the  zone  of  juniper  and 
pinyon  (Upper  Austral  Zone)  where  the  latter,  as  is  usual  in  all  but  the 
higher  portions  of  this  area,  is  ahnost  wholly  supplanted  by  the  former  tree. 
We  were  particularly  pleased  to  be  able  to  study  the  meagre  but  always 
intensely  interesting  orthopteran  population  of  this  zone,  more  thoroughly 
than  has  ever  before  been  possible.  The  three  most  important  finds  were 
species  peculiar  to  or  at  least  almost  always  living  in  the  jumpers:  MeUm- 
(yplus  splendidus,  not  known  since  the  small  original  series  was  described; 
Insara  juniperi  a  new  species,  and  Oecanthus  calif  amicus  pictipennis  a  new 
subspecies.  Next  in  importance  was  the  discovery  so  far  north  of  Heliaatus 
benjamini  and  Iloplosphyrum  boreale,  species  hitherto  supposed  to  be  con- 
fined to  near  the  southwestern  border  of  the  United  States. 

We  have  here  discussed  one  hundred  species,  eighty-four  taken  in  1934, 
three  additional  from  the  same  territory  in  1917  found  by  Rehn  and 
Hcbard,  five  previously  recorded  from  this  region,  and  eight  the  known 
distribution  of  which  shows  that  they  are  certain  to  be  found  there. 

Of  these  seventy-six  are  found  in  the  Upper  Austral  Zone,  thirty-two  in 
the  Transition  Zone,  thirty-five  in  the  Canadian  Zone,  thirteen  in  the 
Hudsonian  Zone  and  three  in  the  Arctic-Alpine  Zone.  Had  the  species 
known  from  the  not  distant  but  much  lower  (5026  feet)  vicinity  of 
Albuquerque  been  included,  a  large  number  of  additions  would  have  been 
made. 

The  species,  divided  into  the  families  they  represent,  are  found  in  the 
five  life  zones  in  the  following  numbers. 

Upper  Austral   Transition   Canadian   Hudsonian  Arctic-Alpine 


Blattidae    1  0  0  0  0 

Mantidae    3  0  0  0  0 

Phasmidae    3  2  1  0  0 

Acrididae    47  24  27  12  3 

Tettigouiidae    13  4  5  1  0 

Gryllidae    9  2  2  0  0 


76  32  35  13  3 

(45) 
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The  letters  alter  tlie  names  of  the  species  indicate  the  Life  Zones  in 
wiiich  they  are  found,  those  in  i)arentlie5es  a  Zone  in  which  we  know  the 
species  occurs  but  was  not  taken  in  this  reuion.  U  is  for  tlic  Upper  Austral 
Zone,  T  the  Transition  Zone,  C  the  Canadian  Zone,  H  the  Hudsonian  Zone 
and  A  the  Arctic-Alpine  Zone. 

Though  elevation  is  by  far  the  most  significant  feature  in  delimiting  the 
Life  Zones,  the  elevation  of  a  certain  area  does  not  necessarily  determine 
the  Zone  there  present.  Thus  in  apparently  typical  Transition  Zone  environ- 
ment two  miles  north  of  Frijoles  Canyon  at  8000  feet,  a  small  area  showed 
in  the  Orthoptera  a  strong  Upper  Austral  influence.  We  have,  therefore, 
not  counted  as  present  in  the  Transition  Zone  the  following  species,  widely 
distributed  through  the  Upper  Austral  Zone,  which  occurred  there ;  Mermuia 
texana,  Opeia  imperfecta,  Psoloessa  texana  pusUUif  Trimerotropis  pallidi-' 
pennis  pallidipennis,  and  Trimerotropis  cyaneipennis.  Zonal  inversion  is 
also  frequently  encountered,  as  in  canyon  bottoms  often  down  to  7900  feet 
typical  Canadian  Zone  may  be  present,  whereas  on  hot  dry  outlying  ridges 
typical  Upper  Austral  Zone  conditions  may  reach  well  above  that  elevation. 
Moreover  the  upper  limits  of  the  Zones,  under  otherwise  similar  conditions, 
reach  decidedly  higher  on  the  southern  than  on  the  northern  slopes  of  the 
mountains.  The  Arctic  Alpine  Zone  is  extremely  .restricted  on  Santa  Fe 
Baldy  (from  12300  to  12680  feet)  and  not  a  single  species  of  Orthoptera  is 
peculiar  to  it.  We  recognize  it,  however,  as  a  distinct  Zonal  area,  as  the 
butterfly  Paniasmis  stnintlicus  D.  and  H.  is  definitely  limited  to  it  and  the 
Dusky  Marmot  Marmota  jiaviventris  obscura  Howell  on  that  mountain  is 
similarly  restricted,  though  it  is  again  jircsent  in  the  cirques  on  Lake  Peak 
(probably  also  Arctic  Alpine  areas)  where  it  does  not  inhabit  the  precipitous 
upper  slopes  wliich  are  definitely  Hutlsonian  to  the  summit  at  12380  feet. 

Other  species  which  may  well  occur  in  the  region  here  treated  are: 
Microcentrum  rhowbifoliiun  (Saussurc)  known  as  far  north  as  Cedar  Edge 
in  southwestern  Colorado.  Flagiostira  albonotata  Scuddcr,  recorded  from 
Albuquerque  and  in  northwestern  New  Mexico  found  by  us  at  Farmington. 
See  footnote  15. 

Scudder  and  Cockerell's  "A  First  List  of  the  Orthoptera  of  New  Mexico" 
includes  not  only  an  unusual  number  of  synonyms  but  also  many  incorrect 
determinations  and  vague  records.  Of  the  latter  the  following  might  well 
lead  one  to  expect  to  find  the  species  in  question  in  the  regions  now  under 
consideration,  though  not  one  of  these  has  as  yet,  and  in  many  cases  will 
never  be,  found  there. 

Recorded  from  "  Northern  New  Mexico  ",  material  probably  all  from 
the  eastern  slopes  of  the  Rocky  Mountains  or  the  plains  of  northeastern 
New  Mexico. 
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Eritettix  tricarinatus  (Tliomas)  (as  the  synonym  navicula) 

Acrolophitus  hirtipes  (Say) 

Boopedon  nuhilum  Say  (and  as  the  synonym  jiavofasciatum) 
Trachyrhachis  aspera  Scudder 

Trachyrhachis  coronata  Scudder 
Brachystola  magna  (Girard) 
Campylacantha  oliuacca  vivax  (Scudder) 
Dactylotum  variegatum  (Scudder) 
Udeopsylla  robtista  Haldeman 

Recorded  from  "  Pecos  River  —  Texas  or  New  Mexico material 

certainly  not  from  the  upper  Pecos  River  if  from  New  Mexico. 

Acrolophitus  hirtipcs  (Say) 
Tropidolophus  fonnosns  (Say) 
Hesperotettix  viridu  pratemis  Scudder 
Hesperotettix  specioms  (Scudder) 

Mclanoplus  rcgalis  (Dodge) 

Melanoplus  (probably)  bowditchi  Scudder  (incorrectly  recorded  as  the 
northwestern  cinereus) 

Gillette  in  1904  recorded  as  Melanoplus  kennicotti  Scudder  material 
from  Chama,  New  Mexico,  examination  of  which  shows  that  Melanoplus 
mexicanus  mexicamis  (Saussure)  was  actually  represented.  We  believe 
that  the  southern  limital  points  for  Melanoplus  kennicotti  nubicola 
(Scudder),  the  southern  high  mountain  race  of  this  boreal  species,  will  not 
be  extended  much  south  of  those  already  known  in  central  Colorado.^ 

Although  Encoptolophus  sordidus  costalis  (Scudder),^  XantJiippus  coral- 
lipes  latrfa>;riatus  Scudder,  Tradiyrhachis  kiowa  kiowa  (Thomas),  Iladro- 
trttix  trijasciatiis  (Say)  and  Hesperotettix  I'iridis  ncvadensis  ]\Iorsc  •'•  have 
been  found  in  the  ujipcr  Rio  Grande  valley  in  Colorado,  we  believe  that 
these  species  do  not  occur  in  the  part  of  that  river  valley  here  under  con- 
sideration. The  first  four  are  widely  distributed  over  the  Great  Plains  and 
would  ai)pear  to  have  reached  that  area  by  crossing  the  Veta  Pass,  though 
it  has  an  elevation  of  9378  feet.  The  last  is  a  race  the  distribution  of  which 
is  almost  entirely  in  the  Great  Basin  and  it  apparently  reaches  its  south- 
eastern limit  of  distribution  there  at  Alamosa. 

The  same  is  true  for  Trimerotropis  campestris  McNeill,  which  species, 
though  we  found  it  at  Chama,  New  Mexico,  locally  frequent  in  grasses  and 
plants  on  a  boulder-strewn  flat  and  along  the  banks  of  the  Chama  River  at 
7863  feet  on  September  10,  1921,  is  a  boreal  insect  probably  reaching  very 
little  south  of  that  locality,  in  spite  of  the  fact  that  to  the  west  material 
before  us  proves  that  it  occurs  as  far  south  as  the  White  Mountains  and 
Bill  Williams  Mountain  in  Arizona. 

1  See  Hebard,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXXXI,  p.  384,  1929. 

2  See  Hebard,  Ent.  News,  XLV,  p.  104,  (1934). 

3  Recorded  as  the  svnonvm  r/illctU  i  Bruncr.  See  Hebard,  Proc.  Acad.  Nat.  Sci. 
Phila.,  LXXXI,  p.  372,  (1929)  and  ibid.,  LXXXII,  p.  393,  (1931). 


Copyrighted  material 


48 


PBOCEEDINGS  OP  THE  ACADEMY  OF        [VOL.  LXXXVII 


BLAIIIDAE 

POLYPHAGINAE 

Arenivaga  erratica  Rehn.  U. 

Rancho  del  Monte,  7000  feet,  August  10,  13  and  15  and  September  14, 
5  S  attracted  to  light  at  night.  One  simulated  death  when  touched  on  an 
adobe  wall  upon  which  a  light  was  shining,  falling  to  the  ground  and  there 

remaining  motionless  until  picked  up. 

Considerable  size  variation  is  shown  by  the  few  specimens  taken,  the 
length  (to  the  apices  of  the  tegmina)  ranging  from  21.8  to  25  mm.,  the  latter 
being  for  the  largest  specimen  of  the  species  we  have  seen. 

This  is  a  northeastern  limital  point  of  distribution  known  for  the  species, 
whicli  has  been  recorded  as  far  north  as  Durango,  Colorado.  Scudder  and 
Cockerell's  record  of  Ilomocogamia  boUiana  from  Las  Cruces,  New  Mexico 
was  probably  based  on  a  specimen  of  this  species.* 

MANTIDAE 

AMELLXAE 
Yersiniops  solitarium  (Scudder).  U. 

Mesa  north  of  Rio  en  ]\Iedio,  7100  feet.  August  15,  1  S  .  Abandoned 
pueblo  southwest  of  Rio  en  Medio  on  mesa,  7100  feet,  August  29,  1  $  in 
parched  short  grass  in  open.  Rancho  del  Monte,  7000  feet,  July  20,  1  im- 
mature S  on  roots  of  the  Rocky  Mountain  Jimiper  {Juniperus  scopulorum 
Sarg.)  blending  completely  with  its  surroundings ;  August  15,  1  d  at  light 
at  night;  August  25,  same,  high  on  adobe  wall  beside  light  not  taken  as 
when  approached  cautiously  it  gave  sudden  backward  leap  and  escaped. 
Tsirigi  (abandoned  pueblo  on  mesa  at  eastern  base  of  Jemez  Mountains) , 
August  30, 1  $  in  short  parched  grass  in  open.  Navawii  (abandoned  pueblo 
on  mesa  at  eastern  base  of  Jemez  Mountains),  August  25,  (M.  Hebard 
Jr.),  19 . 

The  adults  of  this  series  are  all  very  small  for  the  species.  Individuals 
are  very  alert,  rai:)id  in  their  movements,  running  as  well  as  giving  quick 
short  leaps  and  hiding  dexterously. 

Northern  limits  in  western  Colorado  are  Animas  and  Durango. 

Litaneutria  minor  (Scudder).  U. 

Abandoned  pueblo  southeast  of  Chupidero  on  mesa,  7100  feet,  August 
29,  1  9  in  parched  short  grass  in  open.  Rancho  del  Monte,  7000  feet,  July 
17,  1  large  immature  9  on  trunk  of  juniper,  its  mottled  gray  coloration 

^  Saussure  s  record  of  Homoeogamia  bolliana  from  New  Mexico,  as  well  as  those 
by  Saiissure  and  Zehntner  from  "  New  Mexico  and  Texas "  for  Ischnoplera  bolliana, 
Ischnoptera  iihleriana,  Temnopteryz  texensis,  and  Chorisoneura  texensis  are,  we  are 
satisfied,  based  on  incorrectly  labelled  material  all  of  which,  we  believe,  came  from 
Texas. 
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blending  remarkably  with  the  bark;  August  S,  1  S  (brachypterous)  on 
porch  floor  under  light  at  night;  August  9,  1  ^  (brachypterous)  on  adobe 
wall  under  light  at  night  where  numerous  small  insects  had  been  attracted; 
August  16,  1^  (brachypterous)  at  light;  August  17,  1$  (brachyi)terous) 
at  light. 

Though  rarely  seen  this  mantid  is  probably  more  common  than  the  pre- 
ceding species  in  this  region. 

MANTINAE 
Stagmomantu  limbata  (Hahn).  U. 

Rancho  del  Monte,  7000  feet,  August  13,  1  6  at  light  at  night  .  Hew  away 
before  net  could  reach  it;  August  13,  14  and  25  and  September  1,  4  and  6, 
10  $  all  at  light  at  night,  one  was  found  eating  a  moth,  another  was  perched 
in  the  shadow  behmd  the  light  shield  alertly  waiting  for  insects  to  approach; 
August  17,  while  examining  many  junipers  at  night  with  an  electric  torch 
in  search  of  Insara  juniperi  here  described,  an  adult  and  an  immature  female 
were  found  resting  motionless  but  alert  on  the  top  clumps  of  foliage. 

These  specimens  are  all  small  for  the  species,  the  males  largely  green 
(except  one  in  which  the  head  and  pronotum  are  dark  brown,  the  dorsal 
fields  of  the  tegmina  suffused  with  the  same  and  the  cephalic  limbs  buflfy 
annulate  with  light  brown)  and  all  have  the  tegmina  without  trace  of  spot 
or  suffusion  at  the  stigma,  the  marginal  fields  rich  green  bordered  narrowly 
dorsad  with  whitish. 

FHASMIBAE 

PACIIYMORI'IIIXAE 
Parabacillus  coloradus  (Scuddcr).    U.    (T.)  (C.) 

Mesa  south  of  Chupidero,  7200  feet,  July  18,  in  short  grasses  among 
juniper  and  pinyon,  a  half-grown  specimen  being  dragged  along  by  a  rather 
small  ant.  It  was  still  alive  but  the  body  had  been  completely  severed  just 
behind  the  median  limbs.  Rancho  del  Monte,  7000  feet,  August  29,  1  ? , 
attracted  to  light  at  night.  Mesa  two  miles  north  of  Frijoles  Canyon, 
Sandoval  County,  8000  feet,  August  30,  1  small  immature,  taken  by  beating. 

Had  a  series  of  this  species  been  desired  we  believe  such  could  have 
been  secured  by  frequently  beating  rabbit-brush.  By  this  means  much  the 
greater  number  of  the  large  series  in  our  collections  have  been  captured  by 
us  in  the  past  and  had  it  not  then  been  employed  the  insect  would  not  have 
been  found  at  many  localities  where  it  was  taken. 

HETERONEMIINAE 
Pseudosennyle  straminea  (Scudder).  U. 

Rancho  del  Monte,  7000  feet,  August  3,  8  and  23,  1  ^  on  each  of  these 
dates  at  light  on  adobe  wall  at  night,  seven  feet  from  ground,  at  nine  to 


Copynghleo  iiiaienal 


50 


PROCEEDINGS  OF  THE  ACADEMY  OF        [VOL.  LXXXVII 


ten  o'clock,  and  very  alert,  standinij;  with  body  raised  high;  August  17  and 
25,  1  ?  on  each  date  under  very  similar  circumstances  although  on  the 
latter  the  evening  was  unusually  cool. 

This  species  is  often  generally  distributed  through  the  rabbit-brush 
sometimes  in  large  numbers,  through  the  Southwest  and  a  considerable 
series  could  probably  have  been  secured  by  beating. 

Diapheromera  velii  velii  (Walsh).  U. 

Three  miles  south  of  Santa  Cruz,  5900  feet,  August  15,  2  ^  ,  1  9 ,  all  in 
a  single  low  thick  clump  of  rabbit-brush  beside  a  vevy  broad  wash. 

These  males  agree  closely  with  typical  velii  but  are  large  for  the  race, 
the  female  has  the  apices  of  the  median  and  caudal  femora  very  narrowly 
but  distinctly  blackish,  the  cerci  moderately  elongate.  These  specimens 
agree  very  closely  with  series  now  before  us  from  Gran  Quivera  and  far 
soutli  from  the  White  Sands  of  the  Tularosa  Valley  in  Otero  County.  New 
jMexico.    These  records  constitute  western  known  limits  for  the  species. 


Our  only  material  of  Diapheromera  femorata  (Say)  [T.]  from  New 
]\Iexico  was  taken  in  the  mountains  of  the  southern  portion  of  the  State,  but 
as  we  have  taken  it  as  far  northwest  as  Zion  Canyon,  Utah,  we  believe  that, 
though  Haldeman's  recorded  material  did  not  come  from  Santa  Fe  proper, 
it  probably  did  some  from  the  adjacent  mountains. 

ACRIDIDAE 

ACRYDIINAE 

Though  we  did  not  find  Acrydium  granulatum  Kirby  [C.J  [H.|  in  the 
Sangre  de  Cristo  Range,  it  undoubtedly  occurs  there  particularly  in  the 
Canadian  Zone.  Material  is  before  us  which  was  recorded  as  the  synonym 
incurvatum;  from  the  Rio  Ruidoso  in  the  White  Mountains  at  6500  feet  by 
Scudder  and  Cockerell  in  1902  and  from  Fort  Wingate  by  Rehn  and  Hebard 
in  1909.   These  constitute  southern  limits  in  New  Mexico. 

Acrydium  acadicum  acadicum  (Scudder).  C. 

Te>u(iue  Creek.  Sangre  dc  Cristo  Range,  7900  feet,  July  27  and  28,  1919, 
(J.  A.  C  Rehn;  in  lower  border  of  Canadian  Zone),  1$,  (pronotum 
abbreviate) . 

This  boreal  si-»ecies  has  been  fomid  south  as  far  as  Cloudcroft  in  the 
Sacramento  Mountains  of  New  ^Mexico  at  8800  feet.-'  It  was  probably  this 
insect  which  Haldeman  reported  as  omatum  from  [the  mountains  in  the 
vicinity  of]  Santa  Fc. 

'  Recorded  as  cramtm  (a  synonym  of  omatum)  by  Rehn  and  Hebard  in  1909. 
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Paratettix  cucullatus  extensus  Alorse.    U.  (T.) 

Otowi  railroad  station,  5825  feet,  August  31,  very  small  immatures  (one 

kept)  very  numerous  on  edges  of  wet  spots  in  adobe  and  gravel  areas  along 
the  Rio  Grande.  The  race  undoubtedly  occurs  near  constant  water  through- 
out this  region  excei)t  at  high  elevations.  Scudder  and  Cockerell  record  it 
incorrectly  as  Parafrttix  toUecus  from  Santa  Fe  at  7000  feet  and  east  of 
that  locality  at  7475  feet. 

ACRIDINAE 

Mermiria  texana  Bruner.  U. 

Mesa  two  miles  north  of  Frijoles  Canyon.  Sandoval  County,  8000  feet, 
August  2,  1  small  immature  9  .  August  30,  I  $  ,  19  ,  in  tall  yellow  bunch 
grass  growing  in  open  area  of  i)umice  sand  and  gravel  in  Western  Yellow 
Pine  {Pinus  pondcrosa)  forest. 

This  constitutes  a  point  on  the  northwestern  boundary  of  the  species 
which  is  known  north  as  far  as  Salida  and  Manitou,  Colorado. 


The  fact  that  Erit(Ui.c  vdridbilis  Bruner  |T.|  appears  adult  early  in  the 
season  and  has  usually  become  very  scarce  by  early  July  ])robably  exi)lains 
our  not  finding  it  in  the  mountainous  portions  of  the  region  here  being 
studied.  It  will  surely  be  found  there  as  we  have  material  before  us  from 
Jemez  Hot  Springs,  New  Mexico,  and  have  recorded  it  from  Gray  Creek  in 
Las  Animas  County,  Colorado,  at  6800  to  7000  feet.  These  are  northern 
limital  points  and  the  latter  an  eastern  limit  as  well. 

Opeia  imperfecta  Bruner.  U. 

Mesa  two  miles  north  of  Fi'ijoles  Canyon.  Sandoval  County,  8000  feet, 
August  30,  1  5  ,  1  $  ,  1  very  small  iuunature  2  ,  in  tall  yellow  bunch  grass 
growing  in  open  area  of  pumice  sand  and  gravel  in  Western  Yellow  Pine 
forest.  These  were  the  only  specimens  of  this  species  seen  this  summer. 
The  record  constitutes  a  northern  limital  point. 

Cordillacris  occipitalis  occipitalis  (Thomas).  U. 

Taos,  7000  feet,  August  16,  1  S  near  short  dry  grasses  in  open  area  with 
much  Tumble  Weed  and  a  lew  green  plants  (upper  portion  of  juniper  and 
pinyon  zone).  Rancho  del  Monte,  6950  feet,  July  12,  1  2  ,  only  one  seen  in 
areas  of  short  parched  grass  on  flat. 

The  male  is  typical  of  the  usual  southwestern  condition  with  caudal 
tibiae  buffy,  but  the  female  has  the  caudal  tibiae  weakly  tinged  with  pink. 

Cordillacris  crenulata  (Bruner).  U. 

Mesa  north  of  Rio  en  jNIedio,  7100  feet,  August  15,  1  2  taken,  few  in 
short  parched  grass  among  junipers.  Cuyamungue,  6300  feet,  July,  12,  very 
scarce  in  areas  of  parched  short  grass.  Tsankowi  (abandoned  pueblo  on 
mesa  at  eastern  base  of  Jemez  Mountains),  July  20,  32,  occasional  in 
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pai'clu'd  short  grass  in  open.  Cerrillos  Mine,  6000  feet,  August  4,  15,1$, 
1  large  juv.  $  ,  generally  di-tributcd  in  small  numbers  but  the  most  abund- 
ant species  of  Orthoptera  present  on  rolling  plains  of  short  parched  grass 
with  scattered  junijiers. 

These  are  northwestern  limital  points  but  to  the  east  and  north  in 
Colorado  the  species  is  known  west  as  far  as  Canyon  City  and  Fort  Collins. 

Orphulella  pelidna  (Burmeister).  U. 

Otowi  railroad  station,  5825  feet,  August  31  1  o  (blackish  brown)  in 
green  marsh  grass.  This  was  the  onh'  specimen  seen  but  (he  species  prob- 
ably occurs  frequently  in  marshy  areas  along  the  Rio  Grande. 

Neopodismopsis  abdominalis  (Thomas).     C.  H. 

Foot  of  saddle,  Nambe  Divide,  Sangre  de  Cristo  Range,  10700  feet, 
August  1,  very  scarce,  1  $  and  a  few  immatures  in  lush  Hudsonian  Zone 
herbage;  August  12,  15,39,  1  juv.  $  ,  1  juv.  9  ;  August  18,  3  5  ,  3  9  (in 
small  numbers  locally).  We  also  found  this  insect  present  but  decidedly 
rare  down  to  9500  feet  in  the  undergrowth  of  the  Canadian  Zone  forest  of 
the  upper  canyon  of  the  Rio  en  !Medio.  Aspen  Ranch,  Rio  en  ^ledio,  Sangre 
de  Cristo  Range,  9000  feet,  July  26,  1  juv.  9  only,  in  lush  mountain  grasses 
of  Canadian  Zone  near  stream. 

Considerable  size  variation  is  shown,  but  the  series  averages  extremely 
depauperate  for  the  species. 

These  localities  are  very  close  to  the  altitudinal  limits  for  the  species 
in  this  latitude.  It  has  been  recorded,  but  referred  to  ChloecUtis,  from 
Truchas  Peak  (Rehn),  as  far  east  as  Beulah  in  the  Las  Cegas  Range 
(Scudder  and  Cockerell)  and  south  to  Cloudcroft  in  the  Sacramento  Moun- 
tains (Rehn  and  Hebard)  in  New  Mexico.  We  have  also  taken  it  south- 
westward  on  the  summit  of  the  Sandia  Mountains  at  10000  feet. 

Chorthippus  curtipennis  (Harris).   C.  H. 

Present  in  lush  mountain  herbage  of  the  Sangre  de  Cristo  Range  from 
11000  feet  (Nambe  Saddle,  August  21,  1  ^  in  green  herbage  under  spruces) 
in  the  Hudsonian  Zone,  down  to  9000  feet  (Aspen  Ranch,  few  seen  July  26 
and  later)  in  the  Canadian  Zone;  but  more  abundant  locally  in  the  lush 
Hudsonian  Zone  herbage  at  the  foot  of  Nambe  Saddle,  107000  feet,  August 
12  and  18, 1  ^  ,  2  $  taken. 

Eastern  and  southern  limits  of  distribution  are  the  same  as  given  for 
the  preceding  species. 


As  Gotnphocerus  clavatus  Thomas  [probably  A]  has  been  recorded  in 
New  Mexico  from  above  timber  line  on  Truchas  Peak  (as  the  synonym 
clepsydra  by  Scudder  and  Cockerell  in  1902  and  Rehn  in  1904,  this  corrected 
by  Rehn  and  Hebard  in  1909)  and  also  from  Cloudcroft  in  the  Sacramento 
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^Mountains,  the  species  almost  certainly  occurs  in  the  southern  section  of 
the  Sangre  de  Cristo  range  though  we  did  not  find  it  there. 

Ageneotettix  deonun  deonun  (Scudder).  U. 

Cerrillos  Mine,  6000  feet,  August  4,  1  5  ,  only  specimen  found  on  plains 
of  short  dry  grass.  The  species  was  not  seen  anywhere  north  of  Santa  Fe 
during  the  summer. 

Psoloessa  texana  pusilla  (Scudder).  U. 

Rancho  del  Monte,  7000  feet,  July  19,  2  6.  29.  occasional  in  short 
parched  grass  among  junipers  and  pinyon  up  to  niusa  iop  to  the  northeast  at 
7100  feet.  Mesa  two  miles  north  of  Frijoles  Canyon,  Sandoval  County, 
8000  feet,  August  2,  1  ?  ,  the  only  specimen  seen  in  the  scant  grasses  under 
Western  Yellow  Pines  growing  on  volcanic  sand  and  gravel. 

Psoloessa  delicatula  delicatula  (Scudder).    U.  T.  C. 

liidge  between  Chupidero  and  Rio  en  jNIcdio  Canyons,  Sanp-c  dc  Cristo 
Range,  9100  feet,  July  19,  1  o  only  seen  and  taken  in  short  dry  grass  and 
mountain  flowers  on  rounded  open  sunnnit.  •  Otowi  railroad  station,  5825 
feet,  August  31,  1  small  juv.  9  in  short  grasses  near  the  Rio  Grande. 
Tsankowi,  July  20,  2  9  taken,  very  scarce  in  open  areas  of  short  grass. 
Cerrillos  Mine,  6000  feet,  August  4,  2^  with  Cordillacris  crenulata;  with 
that  species  generally  distributed  in  the  areas  of  short  parched  grass  in  this 
area,  but  much  scarcer. 

This  insect  is  probably  present  earlier  in  the  season  in  considerably 
greater  numbers  throughout  this  region  up  to  the  upper  limits  of  the 
Canadian  Zone. 

Aulocara  elliotti  (Thomas).    U.  T.  C. 

Ridge  between  Chupidero  and  Rio  en  JNIcdio  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  19,  1  9  taken,  very  few  seen  on  open  rounded 
summit  in  short  dry  grass  and  mount  am  flowers.  Chupidero  Canyon, 
Sangre  de  Cristo  Range,  8450  feet,  July  23,  1  9  seen  and  taken  in  short 
green  grass  of  opening  in  Canadian  Zone  conifer  forest.  Cuyamungue, 
6300  feet,  July  12,  2  9  on  adobe  flat  covered  with  short  parched  grasses  and 
small  clumps  of  rabbit-weed.  Thankowi,  July  20,  one  only  seen  in  large 
open  spaces  with  short  parched  grass  among  juniper  and  pinyon. 

Present  in  grassy  areas  throughout  this  region  up  to  9100  feet,  the  species 
this  season  was  decidedly  scarce,  but  may  be  expected  to  sometimes  appear 
in  large  numbers. 

OEDIPUDIXAE 

Arphia  conspersa  Scudder.    T.  C. 

1876.  Arphia  conspersa  Scudder,  Proc.  Boston  Soc.  Nat.  Hist.,  XVII,  p.  514.  [$, 
9 ;  Dallas,  Texas.] 
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1876.  Arphia  tcporata  Scudder,  Ann.  Rept.  Chief  Eng.,  p.  508.  [Single  type  selected 
by  Hebard  in  1929;  $ ,  southern  Colorado.*] 

Study  of  the  types  of  conspersa  and  teporata  and  comparison  with 
enormous  series  of  the  species  now  available  shows  the  latter  to  be  a 
synonym.  Like  the  synonyms  arcta  and  frigida,  teporata  was  based  on 
the  boreal  condition,  which  we  do  not  feel  can  be  separated  from  conspersa 
though  typically  appearing  quite  different.  Caudell  placed  teporata  as  a 
synonym  of  arcta  in  1903. 

Ridge  between  Rio  en  Medio  and  Chupidero  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  19,  1  ^  (with  wing  disk  light  yellow)  only,  in  short 
dry  grass  and  some  mountain  flowers  on  rounded  open  summit.  Chupidero 
Canyon,  Sangre  de  Cristo  Range,  8100  feet,  July  25,  1  9  (with  wing  disk 
light  yellow) ,  very  scarce  in  opening  of  short  green  grass  in  Western  Yellow 
Pines.  Mesa  two  miles  north  of  Frijoles  Canyon,  Sandoval  County,  8000 
feet,  August  30, 1  very  small  immature  $  . 

Tliis  species  is  probably  present  in  moderate  numbers  earlier  in  the 
season  throughout  the  Canadian  Zone  in  this  region.  It  has  previou:^ly  been 
recorded  as  tcporata  south  to  Highrolls  and  Cloudcroft  in  the  Sacramento 
Mountains  of  New  Mexico. 

Chortophaga  viridifasciata  (DeGeer).    U.  (T.) 

Otowi  railroad  station,  5825  feet,  August  31,  a  very  few,  pale  green, 
extremely  small  individuals  (one  male  and  one  female  kept)  on  edges  of 
wet  spots  on  adobe  and  gravel  along  tlio  "Rio  Grande. 

This  sjiccics  may  have  been  fairly  numerous,  particularly  in  irrigated 
areas,  earlier  in  the  season. 

Camnula  pellucida  (Scudder).   C.  H. 

Tiiis  species  was  common  locally  in  the  short  but  dry  green  grasses 
almost  everywhere  we  went  in  the  Sangre  de  Cristo  Range  from  8540  feet 
(one  male  kept  from  9100  feet)  to  the  upper  limits  of  the  Canadian  Zone 
and  present  also  in  the  ojjcn  in  the  grasses  and  plants  of  the  Hudsonian 
Zone  u])  to  10700  feet  (pair  kept)  from  July  12  to  August  18.  Early  in 
Septcnil)cr  its  numbers  were  greatly  reduced  by  hail  storms  and  cold,  as 
was  the  case  with  all  of  tlic  other  mountain  species. 

Beulah,  the  ridge  between  Rio  en  ]\Iedio  and  Chupidero  Canyons  and 
Valencia  County  are  soutlu  in  limits  of  distribution. 

Xanthippus  corallipes  leprosus  Saussurc.  C. 

Ridge  between  Rio  en  Medio  and  Chupidero  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  22,  1  $  in  short  dry  grass  and  mountain  flowers  on 
rounded  open  summit  and  before  capttu-e  not  distinguished  from  the  large 
numbers  of  Cratypedc^  ncglcctus  there  present. 

«  Material  from  northern  New  Mexico  was  also  described. 
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This  specimen  is  one  of  the  last  survivors  of  a  species  which,  like  Arphia 
conspersa,  appears  adult  in  the  spring  and  is  probably  then  frequently  to 
be  found  in  open  si)accs  of  the  lower  portions  of  the  Canadian  Zone  in  the 
Sangre  de  Cristo  Range. 

This  specimen  agrees  closely  with  topotypes  (taken  with  the  type)  near 
Taos,  New  Mexico,  from  which  locality  Scudder  and  Cockerell  incorrectly 
reported  material  as  paradoxus  and  as  pumiliis.  A  slightly  aty})ical  female 
from  Pecos  was  recorded  as  Hippiscus  zapotecus  by  Rehn  in  1904. 


Although  we  did  not  find  Xanthippus  corallipcs  altivolus  Scudder  any- 
where in  liie  Sangre  de  Cristo  RangC;  it  should  occur  there  from  the  upper 
portions  of  the  Canadian  Zone  well  up  into  the  Hudsonian  Zone,  as  it  is 
known  from  many  records  at  high  elevations  in  the  mountains  of  Colorado 
and  Arizona. 

New  Mexican  material  of  this  race  is  before  us  from  the  White  Moun- 
tains at  9700  feet  and  from  Cloudcrof t  in  the  Sacramento  Mountains  at  8600 
to  8700  feet  recorded  as  the  synonym  pumilus  by  Rehn  in  1902.  Specimens 
from  Jemez  Hot  Springs  before  us  and  a  series  from  Fort  Wingate  recorded 
as  cupidtis  (males)  and  affrictus  (female)  by  Rehn  and  Hebard  in  1909  are 
nearer  c.  leprosus  though  showing  a  strong  tendency  toward  c.  altivolus. 

This  insect  is  separated  from  X.  c.  IcprosiiS  Saussure  mainly  by  its 
smaller  size,  more  robust  form  and  less  caudate  organs  of  flight  which  in  the 
female  are  often  so  reduced  that  sustained  flight  would  be  impossible. 

Cratypedes  neglectus  (Thomas).  T.  C. 

Abundant  from  the  summits  of  the  ridges  between  the  Rio  en  Medio  and 
Chupidero  Canyons  up  to  9100  feet,  down  to  8450  feet  in  Chupidero  Canyon 
in  the  Sangre  de  Cristo  Range  from  July  19  to  23,  2  <5 ,  4  $  .  The  insect 
was  found  in  fairly  frequent  small  colonies  both  in  the  dr>^  short  grasses  of 
the  open  areas  and  in  the  dry  mountain  plants  of  the  Aspen  {Populus 
tremuloides)  forests  and  below  in  the  green  grassy  openings  in  the  conifer 
forests.  Next  to  Camnula  pelLucida  it  was  the  most  abundant  species  of 
the  Canadian  Zone. 

Leprus  cyaneus  Cockerell.  U. 

Rancho  del  Monte,  7050  to  7250  feet  on  ridges  and  mesa  in  Juniper  and 
Pinyon  Zone,  found  singly  and  not  at  all  frequently.  July  17  to  August  10, 
3  5,19,1  juv.  9  and  1  $  July  20  attracted  to  light  at  night.  Others  were 
seen  when  not  collecting,  the  species  appearing  adult  here  in  largest  numbers 
about  the  third  week  of  July. 

DissoBteira  Carolina  (Linnaeus).  U.  T. 

Generally  moderately  common  d  ■  kept)  about  irrigated  areas  along 
the  Rio  Tesuque  at  6700  to  6800  feet  July  17  and  a  few  on  bare  ground  at 
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Rancho  del  ]^Ionte  up  to  summits  of  ridges  at  7200  feet  July  17.  This 
insect  was  also  seen  as  high  as  8000  feet  at  the  mouth  of  Chupidero  Canyon 
on  August  3,  its  range  evidently  covering  all  of  the  Juniper  and  Pinyon 
Zone  in  this  region. 

Southern  limits  in  New  Mexico  are  the  White  Mountains  and  Gallup. 

Spharagemon  inornatum  J^Iorse.    U.  (T). 

Althou^^li  diligcnl  search  was  made  fur  this  insect  in  the  thickets  of  scrub 
oak  in  the  canyons  and  lower  slopes  of  the  Sangrc  de  Cristo,  only  a  single 
large  male  was  seen  and  taken  above  Rio  en  ]\ledio  in  the  small  canyon 
choked  with  oaks,  clematis  and  other  green  herbage  at  7200  feet  on 
August  14. 

This  specimen  measures;  length  of  body  24.7,  length  of  pronotum  5.7, 
length  of  tegmen  40,  length  of  caudal  femur  14.4  mm. 

The  species  in  New  Mexico  has  been  recorded  from  Santa  Fe,  as  far  east 
as  Gallinas  Canyon  and  Hot  Springs  in  the  Las  Vegas  Range,  and  material 
which  we  collected  in  the  Sandia  Mountains  from  near  Tijeras  at  7000  feet 
to  above  Well  Country  Camp  at  9000  feet  is  from  as  far  south  as  the  insect 
has  been  foimd. 

Derotmema  hajrdenii  haydenii  (Thomas).  U. 

Taos,  7000  feet,  August  16,  2$ ,  3  $ ,  very  numerous  on  adobe  mainly 
overgrown  with  tumble  weed  in  open  .in  Juniper  and  Pinyon  Zone,  only  two 
with  wing  disk  pink  seen  among  very  large  number  with  that  area  yellow. 
Rinconada,  Rio  Arriba  County,  5987  feet,  August  16, 1  $ ,  wing  disk  yellow. 
Pojoaque,  6150  feet,  July  12,  2  9  wing  disk  yellow,  small  and  very  widely 
scattered  colonies  on  bare  adobe  areas  of  flats  with  much  parched  short 
yellow  grass;  July  13,  2$,  19  wing  disk  yellow,  very  few  on  slightly 
roughened  adobe  between  Greasewood  Bushes  {Sarcobatus  vermiculatus) , 

This  race  has  also  been  recorded  from  "  northern  New  Mexico "  as 
the  synonym  cupidineum. 

It  is  interesting  to  note  how  definitely  this  si)ecies  is  confined  to  bare 
adobe,  usually  where  the  latter  is  perfectly  smooth  and  fiat. 

REHNITA  7  new  genus 
Genotype; — Rehnita  gradUpes  (Caudell). 

Nearest  relationship  is  to  Trachyrhachis  Scudder,  the  species  of  closest 
affinity  in  that  genus  bemg  kiowa  (Thomas).  From  it  Rehnita  particularly 
differs  m  the  lack  of  cristation  of  the  median  carina  of  the  pronotal  meso- 

'Our  co-worker  Mr.  James  A.  G.  Rehn  has  long  recognised  that  Psinidia  capUo 
Stil,  described  from  Texas  in  1873  and  since  then  referred  to  Mcstobrcgtna,  and  Mcsto- 
hrcgma  gradlipes  Caudell  described  from  Nogales  and  the  Huachuca  Mountains, 
Arizona,  in  1905,  were  not  properly  referable  to  the  genus  Mestobregma.  We  here  pro- 
pose a  new  genus,  namiii'j,  it  in  liis  honor,  in  recognition  of  the  excellent  work  he  has 
accomplished  in  the  North  American  Oedipodinae. 
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zona,  the  evenly  subsiding  dorsal  flange  of  the  caudal  femur,^  the  more 
graceful  form,  more  attenuate  limbs  and  smoother  surfaces. 

Size  modium  small.  Form  decidedly  graceful.  Hc-kI  elongate  vertical, 
narrowing  dorsad,  with  eyes  prominent  and  elevated  well  above  the  pro- 
notum.  Face  nearly  vertical  and  rounding  into  vertex.  Antennae  very 
slender  and  much  longer  than  combined  length  of  head  and  pronotum. 
Pronotal  mcdio-longitudinal  carina  weak,  not  or  very  feebly  cristate  in 
prozonal  portion,  first  sulcus  prominent  on  disk  and  all  sulci  prominent  on 
lateral  lobes  and  cutting  medic-longitudinal  carina,  which  shows  no  crista- 
tion  whatever  between  them.  Pronotal  lateral  lobes  (as  in  Trachyrhachis 
kiowa)  higher  than  wide,  with  ventro-caudal  angle  moderately  produced, 
subrectangulate,  acute  or  sharply  rounded,  the  ventral  margin  oblique  and 
ascendant  cephalad.  Caudal  margin  of  pronotal  disk  rectangulate  produced 
and  angle  very  sharply  rounded.  Interspace  between  mesosternal  lobes 
transverse.   Wing  disk  yellow,  band  broad,  taenia  short. 

Rehnita  capito  (Stal).  U. 

Rinconada,  Rio  Arriba  County,  5987  feet,  August  16,  1  S  ,  1  9  only  of 
this  species  of  the  southern  Great  Plains  were  seen  and  taken  in  areas  of 
scant  parched  grass.  This  is  a  western  limit  for  the  species,  known  in 
Colorado  northwest  as  far  as  Canyon  City. 

Trachyrhachis  kiowa  fuscifrons  (Stal).    U.  (T.)  C. 

Taos,  7000  feet,  August  16,  1  6  .  19.  only  si)ccimcns  seen  and  taken  on 
adobe  heavily  overgrown  with  tuml)le  weed  in  open  area  in  Jtmiper  and 
Piny  on  Zone.  Ridge  between  Rio  en  Medio  and  Chupidero  Canyons, 
Sangre  de  Cristo  Range,  9100  feet,  July  19,  1  3  alone  seen  and  taken  among 
short  dry  grasses  and  mountain  flowers  on  rounded  open  summit.  Cerrillos 
Mine,  6000  feet,  August  4,  2  5  ,  1  2  ,  1  large  Juv.  9  ,  locally  in  small  numbers 
in  short  dry  grass  among  scattered  junipers. 

Though  evidently  very  widely  distributed  through  the  Juniper  and 
Pinyon  Zone  and  far  up  into  the  Canadian  Zone,  this  insect  was  very  rarely 
seen, 

Mestobregma  plattei  corrugata  (Scudder).  U. 

Pecos,  6400  feet,  August  11,  19,  on  gradual  brush-covered  slope. 
Chamita,  Rio  Arriba  Coimty,  5925  feet,  September  3,  2  ^ ,  1  9  in  sandy 
gravelly  area  among  rabbit  weed  near  broad  wash.  Three  miles  south  of 
Santa  Cruz,  5900  feet,  August  15,  on  adobe  and  pebbles  at  foot  of  low  hills 
along  wash,  1  $  .  Pojoaque,  6150  feet,  August  13,  3  ^  ,  19,  few  on  slightly 
roughened  adobe  among  Sarcobatus  bushes.  Mesa  north  of  Rio  en  Medio, 
7100  feet,  August  15,  1  9  among  junipers.  Rancho  del  Monte,  July  12  to 
August  10,  6950  to  7100  feet,  2^,59  the  most  abundant  but  still  not 
numerous  species  found  among  the  juniper  and  pinyon  from  the  flats  and 


•This  feature  is  variable  in  T.  coronal  a  Scudder,  where  the  subsidence  of  the 
dorsal  flange  of  the  caudal  femur  varies  individually  from  sudden  to  gradual. 
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low  ridges  up  to  the  level  surfaces  of  the  mesa.  Tsankowi,  July  20,  1  $  in 
open  areas  of  short  grass.  Ccrrillos  Mine.  6000  feet,  August  4,  1  ^  only 
seen  and  taken  in  parched  short  grass  among  junipers. 

The  wing  di-k  was  yellow  in  every  specimen  we  saw  of  this  frequently 
encountered  species. 

Conozoa  sulcifrons  acuminata  Scudder.  U. 

Otowi  railroad  station,  5825  feet,  August  31,  4  5  ,  1  9  ,  one  small  colony 
found  on  sand  and  gravel  wash  near  the  Rio  Grande.  This  insect  is  much 
less  frequently  encountered  in  this  region  than  we  had  supposed  would  be 
the  case. 

Trimerotropis  texana  (Bnincr).  U. 

Rinconada,  Rio  Arriba  County,  6987  feet,  August  16,  2$  ,  3  ? ,  very 
local,  a  few  small  colonies  on  washes  among  sage  brush  and  joint  cactus. 
Chamita,  Rio  Arriba  County,  59255  feet,  September  3,  1  5  on  bare  ground 
among  rabbit  weed  near  wash.  Three  miles  south  of  Santa  Cruz,  5900  feet, 
August  15,  1  6  ,  2  $  ,  very  scarce  on  bare  adobe  and  pebbles  among  rabbit 
weed  at  foot  of  low  hills  alon*:  wash.  Ranclio  del  ]Monte,  6950  feet,  July  12, 
1  9  ,  on  bare  adobe  near  wash  among  rabbit  weed.  Otowi  railroad  station, 
5825  feet,  August  21,  1  5  ,  1  9  ,  only  si)ecimen.s  seen  on  gravelly  adobe  among 
rabbit  brush  and  a  few  small  junii)crs. 

Rinconada,  Chamita,  Santa  Cruz  and  Otowi  station  constitute  western 
limital  points  in  the  known  distribution  of  this  species. 

Trimerotropis  gracilis  gracilis  (Thomas).  U. 

This  species  was  found  i)resent  on  adobe  at  the  iwo  localities  examined 
where  we  encountered  Sage  Brush  {Artemisia  tridentata)  in  this  region.  At 
Rinconada,  Rio  Arriba  County,  5987  feet,  August  16,  only  a  single  male 
was  seen  and  taken,  but  at  Tsirigi,  August  30,  it  was  moderately  common 
{Is  ,29  taken). 

These  are  southeastern  points  on  the  known  limits  of  distribution  of  the 

sjjccies. 

Trimerotropis  palUdipennis  paUidipennis  (Burmeister).  U. 

Typical  males  were  seen  at  Taos,  7000  feet,  August  16  (one  taken),  at 
Rinconada,  Rio  Arriba  County,  5987  feet,  August  16  (one  seen)  and  one  at 
the  Rancho  del  Monte,  7000  feet,  July  12.  A  very  pale  immature  female 
was  also  taken  at  Rinconada  and  pale  adults  were  found  in  areas  of  light- 
colored  volcanic  sand  dotted  with  clumps  of  tall  yellow  grass;  a  pair  (very 
pale)  at  the  foot  of  the  Tsankowi  Mesa,  July  20;  2d  two  miles  north  of 
Frijoles  Canyon,  on  mesa  at  8000  feet,  August  2  and  30. 

Trimerotroi^  agrestis  McNeill.  U. 

This  species  was  found  locally  numerous  on  very  sandy  abode  among 
scattered  sand-loving  plants  along  the  broad  sides  of  wide  washes  at 
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Chamila,  5925  feet,  on  September  1  and  3,  (7  c5 ,  5  $  ),  and  three  miles  soutli 
of  Santa  Cruz,  5900  feet,  on  August  15,  (11  5  ,  119). 

It  is  jicculiar  to  a  sand  environment  and  probably  occurs  in  sucii  situ- 
ations tiiroughout  this  portion  of  the  Rio  Grande  valley. 

Trimerotropis  pistrinaria  Saussure.  U. 

Rio  en  Medio,  7000  feet,  August  15,  2  5  ,  2  9  ,  few  on  bare  pebbly  areas 
among  junipers  on  upper  slopes  of  ridges.  Rancho  del  Monte,  7020  to 
7100  feet,  August  10,  2  <5  ,  1  2  ,  usually  found  singly  and  widely  separated  on 
the  almost  bare  gravelly  crests  of  the  ridges  among  junipers,  present 
throughout  our  stay. 

Next  to  Mcstobrcgma  plattci  corrucjata  this  is  the  mo>t  frequently  seen 
grasshopper  in  this  parched  environment  where  few  specimens  could  be 
sccuiwl  during  the  day  but  where  intensive  work  at  night,  continued  for 
"vveeks,  resulted  in  the  capture  of  many  valuable  katydids  and  crickets.  The 
species  was  never  present  in  the  adjacent  valleys  or  on  the  fiats. 

The  insect  of  this  region  is  marked  much  as  is  normal  in  Great  Plains 
material  (upon  which  the  synonymized  bruneri  was  based)  but  is  definitely 
more  slender  with  longer  organs  of  flight.  Typical  pistrinaria  from  the 
white  outcrops  near  Dallas,  Texas,  averages  even  heavier  than  that  con- 
dition, with  organs  of  flight  as  much  reduced  and  showing  very  narrow 
tegminal  bands,  while  series  from  the  mountainous  sections  of  western 
Texas,  southern  New  Mexico  and  southeastern  Arizona  average  much  larger, 
as  robust,  with  longer  organs  of  flight  showing  usually  very  prominent 
tegminal  bands.  The  variation  shown  in  some  of  the  series  suggests  that 
we  have  merely  to  deal  with  a  very  plastic  species,  but  we  can  not  state 
that  geographic  races  do  not  exist  until  all  of  the  material  and  data  has 
been  thoroughly  analyzed. 

Trimerotropis  laticincta  Saussure.  U. 

This  species  was  found  in  small  numbers  (3  5,  2  $  taken)  on  slightly 
roughened  adobe  between  Sarcobatm  bushes  on  a  flat  at  Pojoaque,  6150 
feet,  August  13.  It  probably  occurs  along  the  Rio  Grande  in  similar 
environment  throughout  this  region.  This  is  a  northwestern  limital  point, 
if  the  very  closely  related  insect  of  the  Great  Basin  is  distinct,  the  present 
Great  Plains  condition  occurring  in  Colorado  as  far  west  as  Canyon  City. 

The  present  material  agrees  closely  with  Great  Plains  series,  averaging 
mo  longer  than  is  usual  in  series  from  the  northern  portion  of  eastern 
Colorado. 

Trimerotropis  tolteca  modesta  Bruncr.  T. 

Found  only  on  volcanic  sand  and  gravel  under  Western  Yellow  Pines  at 
•8000  feet  on  a  mesa  two  miles  north  of  Frijoles  Canyon,  Sandoval  County, 
on  August  2  and  30,  (14^  ,  6 9  ).   It  was  the  most  abundant  grasshopper 
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there  i)re.-ent,  occurring-  in  fairly  frequent  small  colonies.  Individuals 
crackle  when  alighting,  the  males  doing  this  more  strongly  than  the  females. 

This  is  an  eastern  limital  point  in  the  known  range  of  the  species.  We 
incorrectly  recorded  material  of  this  race  as  "  Spharagemon  "  humilc  from 
Pinkerton  Hot  Springs  and  Carbon  Junction,  Colorado.  These  are  also 
eastern  limits  and  the  former  is  a  northern  limit  as  well. 

Trimerotropis  cincta  (Thomas).    T.  C. 

Ridge  between  Rio  en  Medio  and  Cliupidero  Canyons,  Sangrc  de  Cristo 
Range,  9100  feet,  July  19,  1  ^  ,  2  9  summit  in  dry  mountain  undergrowth 
of  Aspen  forest.  Chupidero  Canyon,  Sangre  de  Cristo  Range,  8450  feet, 
1 S  under  Western  Yellow  Pines.  Mesa  two  miles  north  of  Frijoles  Canyon, 
Sandoval  County,  8000  feet,  August  2  and  30,  2d  on  volcanic  sand  and 
gravel  in  scanty  grasses  under  Western  Yellow  Pines. 

In  this  region  this  is  apparently  a  rather  scarce  species.  Males  fly  with 
a  distinct  whirr. 

The  material  certainly  represented  this  species  which  Scudder  and 
Cockerell  recorded  from  [the  mountains  near]  Santa  Fe  as  jtUiana  and  from 
Las  Vegas  Hot  Springs  as  caeruleipes. 

Trimerotropis  cyaneipennis  Bruner.  U. 

Rio  en  Medio,  7000  feet,  August  15,  2  $ ,  very  few  on  bare  gravel  and 
adobe  slopes  among  junipers  near  wash.  Mesa  south  of  Rio  en  Medio,  7100 

feet,  August  29,  1  i  on  flat  surface  with  short  parched  grasses  and  numerous 
junipers.  Rancho  del  Monte,  7000  to  7100  feet,  August  12,  13  and  23,  1  5  , 
2  $  on  gravelly  soil  among  junipers  near  wash,  one  at  light  at  night. 
Canyon  south  of  Tsirigi,  August  30,  1  $  ,  under  Western  Yellow  Pines. 
Mesa  two  miles  north  of  Frijoles  Canyon,  Sandoval  County,  8000  feet, 
August  2  and  30,  65,  49,  occasional  on  volcanic  sand  and  gravel  with 
scanty  undergrowth  under  Western  Yellow  Pines. 

The  wing  disk  in  this  entire  scries  i.s  a  green  yellow,  very  different  from 
the  blue  green  or  (in  some  regions)  purple  sliown  by  the  species  over  the 
greater  portion  of  its  range.  AMicther  remarkable  chromatomorphs  peculiar 
to  certain  geographic  areas  or  races  are  reprcjiented  I't-mains  to  be  de- 
termined. Certain  it  is  that  the  difference  noted  above  is  constant  and  not 
subject  to  variation  over  the  area  here  studied. 

This  is  apparently  a  rather  scarce  insect  in  this  region,  occurring  from 
the  lower  edge  of  the  Transition  Zone  down  to  the  middle  of  the  Jimiper 
and  Pinyon  Zone.  Individuals  make  a  sharp  crackling  when  flying,  much 
like  that  of  Trimerotropis  sujfusits. 

Trimerotropis  sparsa  (Thomas).  U. 

Three  miles  south  of  Santa  Cruz,  6900  feet,  August  16,  1^  in  same 
environment  as  below.  Pojoaque,  6160  feet,  August  13,  17  ^ ,  6  9 ,  a  large 
colony  present  on  the  very  smooth  bare  adobe  floor  of  a  small  arroyo  which, 
there  traversed  a  Sarcohatm  flat. 
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Tlic  males  fly  up  witli  a  decided  whirr,  tlic  females  sometimes  giving  a 
weaker  and  shorter  whirr  usually  just  before  alighting. 

These  are  western  limital  points,  the  latter  being  a  southern  limit  as 
well.^ 


Wc  hud  that  Trimerotropis  suffusa  Scudder  [T.]  was  recorded  by 

Caudell  but  referred  to  Cirrotottix  from  Chama.  New  Mexico  in  1903  and 
we  found  it  fairly  abundant  there.  Its  established  synonyms  oh^cura 
and  nuhiUi  were  described  from  northern  New  Mexico  and  Hot  Springs  in 
the  Las  Vegas  Range  resi)cctivcly.  These  are  southern  known  limits,  but 
it  should  occur  as  far  south  in  the  areas  of  Western  Yellow  Pine  in  the 
Sangre  de  Cristo  Range.  The  species  does  not  occur  at  Albuquerque, 
whence  Relin  I'ccordcd  it  in  1904. 

Circotettix  rabula  altior  Rehn.    Atypical  T.  C.  H. 

Saddle  at  Xambe  Divide.  Sangre  de  Cristo  Range,  10800  feet.  August  12, 
few  seen;  on  trail  down  to  foot  of  saddle,  10700  feet.  August  18,  1$,  few 
locally  on  trail,  this  area  Hudsonian  Zone.  Ridge  between  Rio  en  Medio 
and  Chupidero  Canyons,  Sangre  de  Cristo  Range,  9100  feet,  July  19,  1  5  , 
2  9  ,  small  colonies  in  open  on  summit  and  in  openings  of  Aspen  forest. 
Chupidero  Canyon,  Sangre  de  Cristo  Range,  8400  feet,  August  14,  3  5  ,  19 
(slightly  atypical),  in  moderate  numbers  in  bare  spots  on  road  among 
Western  Yellow  Pines  of  Canadian  Zone.  Mesa  two  miles  north  of  Frijoles 
Canyon,  Sandoval  County,  8000  feet,  August  30,  1  9  (atypical),  very  few 
in  rocky  spot  among  Western  Yellow  Pines. 

This  species  occurs  in  this  region  from  near  the  lower  margin  of  the 
Transition  Zone  up  through  the  lower  portion  of  the  Hudsonian  Zone,  being 
numerous  only  locally  in  the  upper  portion  of  the  Canadian  Zone. 

All  previous  records  of  Circotettix  undulatus  from  this  region  are  refer- 
able to  this  race,  those  recorded  by  Rehn  from  Albuquerque  coming  from 
the  adjacent  Sandia  Mountains. 

Heliastus  parviceps  (F.  Walker).  U. 

Rinconada,  Rio  Arriba  County,  5987  feet,  August  16, 19,  only  specimen 
seen,  in  sandy  arroyo.  Ranch  del  Monte,  6950  feet,  July  12,  19,  only 
specimen  seen,  in  gravelly  wash.  Otowi  railroad  station,  5750  feet,  August 
31,  very  small  immatures  found  (three  kept)  on  edges  of  wet  spots  on  gravel 
near  the  Rio  Grande. 

This  species  appears  adult  in  greatest  numbers  in  the  spring,  and  over 
the  greater  portion  of  the  Southwest  has  become  scarce  as  early  as  the 
first  of  July. 

*  Our  mistake,  stating  in  1928  that  the  type  of  this  species  had  been  erroneously 
labelled  "New  Mexico",  was  corrected  by  us  the  following  year. 
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Rinconada  is  a  northeastern  and  Rancho  del  Monte  an  eastern  limit  lor 

parviccps. 

Heliastus  benjamini  Caudell.  U. 

Chiiiiuyo,  7000  feet.  August  8,  4  ^  ,  59,  ])rescnt  in  small  numbers  on 
bare  gravel  and  jjebbles  near  stream  below  the  Santa  Cruz  dam  and  on 
bare  silt  among  i)eppcrs  in  an  irrigated  patch. 

This  is  a  very  considerable  extension  northeastward  of  the  known  range 
of  this  beautiful  species. 

liATRACHuTETRlGIXAE 
As  Phrynoti  ttix  tschivavcnsis  Haldeman  U.  has  a  synonym  taosanus 
Rehn  (indicated  by  Hebard  in  1932)  which  name  was  based  on  material 
taken  in  the  Taos  Valley  in  June,  1883  (of  which  there  is  a  female  tojiotype 
taken  with  the  type,  in  the  author's  collection),  the  species  should  be 
sought  throughout  the  Upi)er  Austral  Zone  in  the  region  here  under  con- 
sideration. We  believe  that  in  this  region  it  is  scarce  and  local.  Another 
northern  limit  in  New  Mexico  is  Fort  Wingate,  where  an  immature  male 
was  taken  July  24,  1910,  by  John  Woodgate. 

CYRTACAXTHACKINAE 
Eremiacris  pallida  (.Bruner).  U. 

Three  miles  south  of  Santa  Cruz,  5900  feet,  August  15,  two  females  seen, 
one  taken,  in  tufts  of  short  dry  grasses  at  foot  of  low  hills  near  wash,  where 
Trimcrotropis  t(xana  was  present. 

This  is  a  northeastern  limital  point  in  the  known  distribution  of  the 
species. 

We  did  not  find  Eremiacris  virgata  (Scudder)  U.  in  this  region,  though 
western  limits,  where  we  have  taken  that  species,  are  Farmington  at  5300 
feet  and  Albucjuerque,  New  jNIexico,  at  4800  to  4900  feet.  It  should  also  be 
found  in  the  upper  Rio  Grande  vaUey,  as  in  eastern  Colorado  its  distribu- 
tion is  known  to  extend  north  to  Roggen. 

Schistocerca  shoshone  (Thomas).  U. 

Chimayo,  7000  feet,  August  8,  1  5  ,  occasional  in  willows  along  irrigating 
ditch.  Pojoaqui,  6150  feet,  August  15,  1  $  in  green  weeds  beside  road  near 
irrigated  areas.  Otowi  railroad  station,  5825  feet,  August  31,  pair  in  willows 
near  Rio  Grande. 

These  are  all  uniformly  green  individuals.  Present  only  in  and  about 
irrigated  areas  or  near  water  in  the  lower  portion  of  the  Zone  of  Juniper 
and  Pinyon. 

Aeoloplus  turnbuUi  turnbulli  (Thomas).  U. 

1872.  Claloptenusl  turnbulli  Thomas,  Ann.  Rept.  U.  S.  Geol.  Surv.  Terr.,  V,  p.  462. 
[$,  $  ;  between  Red  Suites  and  Independence  Rock  [on  the  Sweetwater  Riverl, 
Wyoming.] 
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1876.  Pezotettix  plagosus  Scudder,  Ann.  Kept.  Chief  Engineers,  1876,  p.  604. 
[  5 ,  $  ;  northern  New  Mexico.] 

In  1925  we  recognized  tiie  fact  that  instead  of  two  species,  a  northern 
(and  mountain)  and  a  southern  plains  race  of  turnbulli  existed.  Unfortun- 
ately we  assumed  that  the  oldest  name  for  the  latter  was  plagosus,  but 
study  of  the  type  shows  beyond  question  that  it  is  from  the  mountains,  not 
the  plains,  of  "northern  New  Mexico"  and  is  a  synonym  of  turnbulli 
turnbulli. 

As  a  result  the  race  from  the  southern  plains,  which  we  have  regularly 
recorded  for  the  last  ten  years  as  tumbtUli  plagosus,  must  be  recognized  as 
turnbulli  bruneri  Caudell. 

Tsankowi,  Sandoval  CJounty,  July  20,  1  ^ ,  2  9  in  a  gray-green  leaved 
shrub  in  open  on  flat  summit  of  mesa. 

These  specimens  are  very  small  but  about  as  robust  as  is  usual  in  this 
race.  A  larger  and  more  robust  female,  showing  fully  as  great  reduction 
in  the  organs  of  flight,  was  takon  at  Tijeras  in  the  Sandia  Mountains  at  7000 
feet  on  July  29,  1919  by  the  author  where  occasional  individuals  were  seen 
in  the  sage  brush.    This  constitutes  a  southern  limital  record  for  the  race. 

Hesperotettix  viridis  viridis  (Thomas).  U. 

Summit  of  Santa  Fe  Baldy,  Sangre  de  Crist o  Range,  12550  feet,  July  20, 
1  5  ,  above  timber  line,  active  in  Arctic  Alpine  herbage.  This  specimen, 
which  has  the  full  development  of  the  organs  of  flight  as  found  in  this  race, 
we  can  only  believe  had  been  caught  and  carried  upward  in  the  terrific 
updraft  from  the  Rio  Grande  Valley  far  below.  Mesa  north  of  Rancho 
del  ]\lontc.  7200  feet,  July  19,  1  6  ,  I  9  ,  very  few  in  small  clumps  of  rabbit 
weed  among  juniper  and  pinyon.  Rancho  del  Monte,  7000  feet,  July  20, 
1  9  ,  at  light  at  night ;  very  few  seen  in  rabbit  weed  on  August  2.  Three 
miles  south  of  Santa  Cruz,  5987  feet,  August  15,  3  6",  very  few  in  rabbit 
weed  along  wash.  Pojoaque,  6150  feet,  August  13,  1  $  only,  in  rabbit  weed 
in  wash.  Cuyamunguc,  6300  feet,  July  12,  1  $  ,  exceedingly  numerous  in 
tufts  of  a  very  small  composite  (rabbit  weed)  growing  closely  on  an  adobe 
flat.   Cerrillos  Mine,  6000  feet,  August  4,  1  5  ,  very  few  in  rabbit  weed. 

This  species  is  the  most  abundant  and  generally  distributed  grasshopper 
of  the  lower  portions  of  the  Juniper  and  Pinyon  Zone,  though  it  probably 
lives  there  entirely  in  composites  (rabbit  weed),  extending  its  continuous 
distribution  no  higher  than  the  upper  portions  of  this  zone.  Our  above 
record  from  the  Arctic  Alpine  Zone  can  not  be  considered  anything  but  a 
most  unusual  accidental  occurrence  there. 

Mdanoplus  aridus  (Scudder).  U.  T.  C. 

Ridge  between  Rio  en  Medio  and  Chupidero  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  19,  2  ^  ,  1  9 ,  moderately  common  in  dry  mountain 
herbage  in  Aspen  forest  of  Canadian  Zone.   Chupidero  Canyon,  Sangre  de 
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Cristn  "Ranoc,  8000  feet.  July  25,  1  S  (large  for  this  region),  1$  (moder- 
ately lar2;c  for  this  region),  few  in  forest  undergrowth,  particularly  among 
oaks.  Chimayo,  7000  feet,  August  8,  1  3  ,39,  large  and  richly  colored  in- 
dividuals in  irrigated  field,  smaller  and  grayer  s})ecimcns  were  seen  in  large 
gray-green  leaved  composites.  Hancho  del  ]Monte,  7000  feet,  July  17,  15 
seen  but  escaped  in  a  junij^er  (the  insect  is  extremely  active  and  jumps 
most  vigorously) ;  all  the  following  at  light  at  night  July  31,  1  S  ,  August 
13,  2  $  ,  August  30,  1  2  ,  August  31,  1  <5  .  September  1,1^,1$,  September  2, 
2^,1$,  September  3,2  S  ,  l2  ,  September  4,  1  ^  .  Mesa  two  miles  north  of 
Frijoles  Canyon,  Sandoval  County,  8000  feet,  August  30,  1  ^ ,  1  9 ,  few  in 
plants  on  volcanic  sand  under  Western  Yellow  Pines  in  Transition  Zone. 

This  species  occurs  throughout  the  zone  of  juniper  and  piny  on  and  far 
up  into  the  Canadian  Zone  in  the  drier  areas  of  the  latter.  So  few  were 
seen  about  the  ranch  in  the  day  time  that  we  were  surprised  to  find  so  many 
individuals  of  this  flightless  grasshopper  coming  to  the  lights  at  night. 
These  became  more  and  more  frequent  toward  the  end  of  the  season.  Like 
those  of  certain  other  species,  individuals  may  become  restless  with  the 
advent  of  cold  weather,  moving  about  more  than  when  their  food  is  growing 
and  fresh  and  the  weather  is  more  favorable. 

Chimayo  and  the  ridge  between  Rio  en  Medio  and  Chupidero  Canyons 
in  the  Sangre  de  Cristo  Range  are  eastern  limits  for  the  species. 

Melanoplus  bohemani  (Stil).  C.  H. 

Our  assignment  of  this  insect  to  racial  position  under  dodgei  in  1929 
is  shown  by  study  of  the.  penis  of  the  members  of  this,  the  Dodgei  Group,  to 
be  incorrect,  the  present  being  a  distinctive  valid  species.'^ 

Santa  Fe  Baldy,  Sangre  de  Cristo  Range,  12100  to  12300  feet,  August  1, 
3  $ ,  few  in  lush  Arctic  Alpine  herbage  above  timber  line,  with  horedUa 
stupefacttis,  which  insect  was  there  decidedly  the  more  numerous.  Foot  of 
saddle,  Nambe  Divide,  Sangre  de  Cristo  Range,  10700  feet,  August  12,  5  5  , 
1  2 ,  occasional  in  Hudsonian  Zone  lush  herbage  (in  prostrate  fire-killed 
spruce  forest),  with  borecdis  stupcf actus,  which  insect  w\as  there  decidedly 
more  numerous.  Upper  canyon  of  Rio  en  Medio,  Sangre  de  Cristo  Range, 
9400  feet,  August  22,  1  $  seen  but  not  taken,  scarce  in  undergrowth  of 
Aspen  and  conifer  forest.   Aspen  Ranch,  Rio  en  Medio,  Sangre  de  Cristo 

i^The  numerous  New  Mexican  records  there  given  arc  all  correct  except  for  the 
scries  of  \ery  small  immatiires  from  the  summit  of  Santa  Fe  Baldy,  which  are  referable 
to  borcalis  slupejacLus.  When  iound  at  the  same  spot  even  adults  of  these  two 
species  are  very  similar,  except  for  the  very  different  male  genitalia. 

^'  The  same  is  true  in  the  case  of  /n/ro??;'  Blatchley.  a  species  which  is  as  yet  not 
known  from  Colorado  as  our  series  reported  in  1929  from  Fislu-r  s  Peak  (recorded  as 
dodgei  bohemani)  and  from  Glenwood  Springs  (recorded  as  ilixh/vi  bohemnni  divei^ng 
toward  dodqci  Imrnni)  heinn  actually  referable  to  (lodgii.  h\U  atyjiical  and  representing 
either  a  striking  environmental  adaptation  or  an  undescribed  geographic  race. 
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Range,  9000  feet,  July  26,  1  ^  ,  1  ? ,  one  small  colony  found  in  undergrowth 

of  Aspen  forest. 

This  inject  is  scarce  in  the  Sangre  de  Cristo  Range  from  the  middle  of 
the  Canadian  Zone  (where  it  occurs  in  the  forest  undergrowth)  up  into  the 
Arctic  Alpine  Zone  (just  above  timber  line),  but  it  does  not  reach  the  very 
summit  of  either  Santa  Fe  Baldy  or  Lake  Peak,  borealis  stupefactus  alone 
having  that  distinction.  A  southern  limit  for  the  species  is  Cloudcroft  in 
the  Sacramento  Mountains  (at  8000  feet),  recorded  as  the  S3monymous  alti- 
tudinum  by  Rehn  in  1902  and  by  Rehn  and  Hebard  in  1909. 

Melanoplus  splendidus  Hebard.  U. 

This  handsome  insect  was  jireviously  known  only  from  the  small  original 
series,  described  in  1920,  taken  in  the  Jemez  ^Mountains  and  at  Jemez  Hot 
Springs,  New  Mexico,  at  from  6400  to  7500  feet. 

Rancho  del  Monte,  7000  feet,  the  following  attracted  to  light  at  night, 
July  12,  1  $  (apparently  injured  by  the  beak  of  a  bird) ;  July  13,  1  2  ;  July 
16,  1  $  which  came  in  with  great  leaps  early  in  the  evening  and  1  9  on 
porch  window  screen;  July  17,  1^  ;  July  19,  19  ;  July  21,  19  probably 
attracted  to  the  lights  the  previous  night,  on  kitchen  screen  in  early  morn- 
ing. The  following  were  taken  by  daytime  search,  July  13,  2  ^ ,  1 9 ,  these 
were  perched  on  the  twigs  just  before  the  terminal  bunches  of  juniper 
foliage,  all  were  easily  taken  by  a  quick  grasp  after  the  thumb  and  fore 
finger  had  been  very  slowly  and  steadily  brought  to  within  grasping 
distance,  all  were  found  in  an  area  less  than  fifty  yards  in  diameter,  singly, 
by  examining  thoroughly  about  thirty  bushes;  July  14,  19,  after  careful 
examination  of  at  least  forty  junipers,  on  twig  before  terminal  bunch  of 
foliage  six  feet  from  ground;  July  17,  1  $  ,  flew  out  of  the  lower  portion  of  a 
juniper  onto  tlie  bare  ground;  July  23,  1  6  on  adol)e  wall  of  house  five  feet 
from  ground  in  shade  just  before  noon.  Taken  by  night  time  search  with 
an  electric  torch.  July  14,  2$  (one  still  teneral)  after  examining  thoroughly 
about  seventy  junipers;  August  29,  1  9  clinging  to  stem  of  juniper  near  top- 
most bunch  of  foliage.  A  total  of  five  males  and  eleven  females  was  taken. 
The  species  apparently  reaches  its  maximum  adult  abundance  about  the 
middle  of  July.  AVe  were  surprised  to  find  how  extremely  scarce  it  became 
soon  alter  that  period. 

The  teneral  specimen  taken  on  July  14  was  kept  alive  on  juniper  for 
eight  days,  then  piny  on  for  four  days  when  it  .ate  the  bark  of  the  twig  and 
then  chewed  the  twig  through,  then  short  grass  of  this  environment  which 
it  ate  sparingly  and  again  jumper  which  it  ate  vigorously,  remaining  in 
excellent  condition  throughout  this  period.  It  ate  the  ends  of  the  juniper 
foliage,  but  when  eating  the  needles  of  the  pinyon  and  blades  of  grass  it 
cut  through  them  instead.  It  was  apparently  more  active  and  ate  more 
by  night  than  by  day.  We  believe  that  a  considerably  larger  series  could 
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have  been  more  easily  secured  had  we  known  this  earlier  and  searched  for 
individuals  feeding  at  night  on  the  junipers  with  the  aid  of  an  electric  torch. 

Melanoplus  bivittatus  (Say).  U.  T.  C. 

Chimayo,  7000  feet,  August  8, 1  $  only  in  irrigated  area.  Ridge  between 
Rio  en  Medio  and  Chupidero  Canyons,  Sangre  de  Cristo  Range,  9100  feet, 
July  23,  moderately  common  in  open  and  in  dry^  undergrowth  of  aspen 
forest.  Chupidero  Canyon,  Sangre  dc  Cristo  Range,  8450  feet,  July  23,  1  5  , 
scarce  in  green  grassy  openings  in  Canadian  Zone  forest.  Otowi  railroad 
station,  5825  feet,  August  31,1?  only  in  green  marsh  grasses  and  burdocks. 

Generally  distributed  in  the  Canadian  Zone,  this  species  occurs  in  the 
zone  of  juniper  and  pinyon  only  in  the  green  vegetation  of  irrigated  areas 
and  near  water. 


Material  of  Melanoplus  (lifjcrcnlidlis  (Thomas)  is  before  us  from  Jemez 
Hot  Springs  and  Albuquerque,  New  Mexico.  The  species  is,  therefore, 
almost  certain  to  be  found  in  irrigated  areas  in  the  Upper  Austral  Zone  of 
the  region  here  under  consideration. 

Melanoplus  dawsoni  (Scudder).  C. 

Ridge  between  Rio  en  Medio  and  Chupidero  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  19,  1  5  ,  1  $  (both  brachypterous) ,  small  numbers  in 
dry  undergrowth  of  Aspen  forest. 

This  is  strictly  a  species  of  the  Canadian  Zone.  The  above  is  a  southern 
limital  record  for  this  boreal  grasshopper. 

Melanoplus  confusus  Scudder.  T.  C. 

Ridge  between  Pvio  on  ]\Te<lio  and  Chupidero  Canyons,  Sangre  de  Cristo 
Range,  9100  feet,  July  19,  1  ?  ;  July  22,  1  s  ,  ycry  scarce  in  short  dry  grass 
and  mountain  flowers  of  open  area,  Canadian  Zone. 

This  species  appears  adult  in  the  Spring  and,  like  Xanthippus  corallipes 
leprosus,  had  almost  disappeared  before  we  collected  in  the  region  which  it 
inhabits.  Rehn  in  1904  recorded  this  insect  as  minor,  a  preoccupied  name, 
from  Pecos.  New  Mexico,  a  southern  limital  point  in  the  very  extensive 
range  of  the  species. 

Melanoplus  femur-rubrum  femur-rubrum  (DeGeer).    U.  (T.)  C. 

Taos,  7000  feet,  August  16,  15  (small  and  slender),  common  in  open 
area  with  much  Tumble  Weed.  Chimayo.  7000  feet,  August  8.  1  S  .  very 
common  in  alfalfa  and  lu<h  weeds  along  irrigating  ditch.  Aspen  Ranch, 
Sangre  dc  Cristo  Range.  9000  feet,  July  26,  1  $  (not  kept) ,  in  lush  Canadian 
Zone  vegetation  on  bank  of  the  Rio  en  ]\Iedio,  only  one  seen. 

Tliis  was  tlio  most  numerous  species  along  the  irrigated  areas  of  the  Rio 
Tesuque  and  is  i)robably  generally  so  in  similar  environment  throughout  the 
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Ui)per  Sonoran  Zone.  In  the  Canadian  Zone  of  New  Mexico,  however,  it 
is  probably  very  rarely  jiresent. 

Melanoplus  borealis  stupefactus  (Scuddcr).    C.  H.  A. 

Revision  of  the  Borealis  Group  will  be  necessary  before  wc  can  feel 
certain  as  to  the  number  of  species  and  races  there  represented.  Examina- 
tion of  the  penis  now  shows  that  this  organ  is  of  the  same  general  type  in 
all  of  the  recognized  races  but  shows  distinct  proportionate  differences  in 
some. 

Sunnnit  of  Santa  1\-  Baldy,  Sangre  de  Cristo  Range,  12629  feet,  August 
1,  2  S  ,  5  9  ,  the  only  orthoi)teron  present,  in  small  numbers  and  about  two- 
thirds  still  immature,  in  patches  of  green  Arctic  Alpine  vegetation  among 
rocks.  These  became  increasingly  more  abundant  down  to  timber  line  on 
the  eastern  ridge  at  12300  feet,  where  the  majority  were  adult.  The  species 
was  olso  numerous  in  the  lush  Hudsonian  Zone  herbage  on  this  ridge  from 
12300  to  12100  feet,  (6  ^  ,  11  ?  ,  1  juv.  $  ,  3  juv.  9  taken).  Foot  of  Saddle, 
Nambe  Divide,  Sangre  de  Cristo  Range,  10700  feet,  August  12  and  18,  6  ^  , 
5  9,1  juv.  i ,  generally  distributed  in  small  numbers  in  Hudsonian  Zone 
herbage.  Summit  of  Lake  Peak,  Sangre  de  Cristo  Range,  12376  feet, 
August  12,  1  9  only  in  scanty  grass  among  topmost  crags. 

This  insect  occurs  from  the  colder  portions  of  the  Canadian  Zone  up  to 
the  mountain  summits  in  the  very  restricted  Arctic  Alpine  Zone  of  the 
Sangre  de  Cristo  Range  and  is,  we  believe,  with  M.  o.  occidentalis  and  M.  m. 
771  cxic anus,  the  only  species  of  grasshopper  which  is  present  above  timber 
line  in  these  mountains.^^ 

Beulah  and  the  headwaters  of  Chupidero  Creek  at  8500  feet  are  southern 
known  points  in  the  distribution  of  this  insect,  established  synonyms  of 
which,  based  on  New  Mexican  material,  are  cockerelli  and  sapellanus. 

Mdanoplus  occidentalis  occidentalis  (Thomas).   U.  (T.)  (C.)  H.  A. 

Santa  Bahh",  Sangre  de  Cristo  Range,  12623  and  12300  feet,  July  27, 
1919,  (M.  Hebard;  one  at  summit,  one  at  timber  line  in  herbage  of  Arctic 
Alpine  Zone),  2$  ;  12000  feet,  July  27,  1919,  Hebard;  in  herbage  of 
Hudsonian  Bone),  16,  2$.  Tesuque  Creek.  7900  feet,  July  28.  1919, 
(Rehn  and  Hebard),  2^,19.  Rancho  del  ^^lonte,  6950  feet.  July  12,  few 
in  areas  of  short  i)arche(l  grass  on  flat  of  abode  and  gravel  in  zone  of  junii)er 
and  pinyon.  Cuyaniuiiguc,  ()300  feet.  July  12,  3  4  ,  29  .  in  great  numbers 
particularly  on  small  tufts  of  a  comi)ositc  growing  on  ;ui  adobe  flat. 

The  specimens  from  high  elevations  are  considerably  larger  than  the 
others  here  recortled. 

'-The  verj-  small  iniinaturf  siipcinions  recorded  by  us  as  dodgei  bohemani  in  1929 
from  the  sumiiiit  of  Simla  Ic  liuldy  are  referable  to  the  present  species.  Also  see 
accidental  occurrence  there  of  a  specimen  of  Hesprotettix  viridis  viridis,  recorded  in  the 
present  paper. 
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This  ppccies  is  found  at  high  elevations  elsewhere;  a  pair  was  recorded 
by  us  from  Pike's  Peak,  Colorado  at  timber  line  (12230  feet),  in  1929. 

This  very  widespread  western  species  is  known  in  New  jNIexico  as  far 
south  as  the  Magdalena  Mountains  and  Silver  City  "  (type  of  the  synonym 

cimeatus  Scuddcr ) . 

Melanoplus  fasciatus  (F.  Walker).  C. 

Tesuqno  Creek,  Sangre  de  Cristo  Range,  7900  feet,  July  27  and  28,  1919, 
(Rchn  and  Hebard;  in  strawberry  plants  and  grasses  under  conifers  on 

lower  edge  of  Canadian  Zone),  1  $  ,  19. 

The  Sandia  Mountains  in  New  Mexico  constitute  a  southern  limit  for 
this  boreal  species,  published  by  Hebard  in  1928. 

Melanoplus  mexicanus  mexicanus  Saussure.   U.  (T.)  C.  H.  A. 

Santa  Fe  Baldy,  Sangre  de  Cristo  Range,  12300  feet,  July  27.  1919,  (IM. 
Hebard;  in  Arctic  Alpine  herbage  at  timber  line),  1  9  ;  same,  12000  to  11000 
feet,  1  9  .  Head  of  Chupidero  Creek,  Sangre  de  Cristo  Range,  8500  feet, 
July  27,  1919,  (M.  Hebard;  in  Canadian  Zone),  19.  Tesuque  Creek, 
Sangre  de  Cristo  Range,  7900  feet,  July  27  and  28,  1919,  (Rchn  and  Hebard; 
in  Canadian  Zone),  \  $,  19,  1  juv.  9;  7000  feet,  same,  1  9  ,  in  Upper 
Sonoran  Zone.  Chimayo,  7000  feet,  August  6,  very  few  in  alfalfa  and  lush 
weeds  along  irrigating  ditch.  Cerrillos  ]\line,  6000  feet,  August  4,  1  9  ,  only 
specimen  seen  on  plains  of  short  grass. 

We  also  saw  occasional  individuals  of  this  species  on  the  Rio  en  Medio 
and  Chupidero  Creeks  in  the  Sangre  de  Cristo  Range  up  as  high  as  8600 
feet,  but  it  was  never  other  than  very  scarce  there  at  all  stations  examined. 

The  invasions  of  Melanoplus  mexicamis  in  its  migratory  phase  spretua 
(Walsh)  undoubtedly  covered  the  area  imder  consideration.  As  to  the  in- 
vading swarms,  Scudder  quotes,  "the  farthest  point  south  to  which  they 
flew  was  one  hundred  and  forty  miles  south  of  Santa  Fe".   None  were 

seen  by  Cockerell  during  the  years  subsequent  to  1893,  while  he  was  a 
resident  in  New  Mexico  and  during  that  time  all  reports  of  injury  by  grass- 
hoppers proved  due  to  resident  species.  There  are,  however,  many  records 
of  its  presence  in  northern  New  Mexico  from  1865  to  1878. 


As  Melanoplus  bruncri  Scudder  C.  has  been  found  as  far  south  as  Beulah 
(Scudder  and  Cockerell,  1902)  and  at  timber  line  on  Truchas  Peak,  13000 
feet  (Rchn  as  the  synonym  cxcclsns,  1904)  it  may  well  occur  in  the 
Canadian  and  Hudsonian  Zones  of  the  southern  portion  of  the  Sangre  de 
Cristo  range.  Beulah  and  Agua  I'ria  Park  at  8800  feet  (Scudder  and 
Cockerell,  1902  as  cxcclsus)  are  eastern  limits  in  New  Mexico. 

18  No  material  from  Zacatecas  is  in  the  Bruner  Collection  and  we  believe  this 
single  Mexican  record  (by  Bruner  as  the  synonym  flabellifer)  is  incorrect. 
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Melanoplus  foedus  foedus  Scudder.  U. 

Taos,  7000  feet,  August  16, 3  i  (caudal  tibiae  pink),  moderately  numer- 
ous in  open  among  tumble  weeds,  but  particularly  in  tangles  of  green  weeds 
and  along  stream.  Three  miles  south  of  Santa  Cruz,  6987  feet,  August  16, 
1  9  (caudal  tibiae  pink).  Tcsuquc  Creek,  7400  feet,  VII,  28,  1919,  (Rehn 
and  Hebard;  few  in  areas  of  tall  weeds),  1  $  . 

Mdanoplus  packardH  Scudder.  U. 

Tesuque,  6800  feet,  July  12, 1 9  (caudal  tibiae  pink) ,  common  in  Alfalfa. 
This  and  Jemez  Hot  Springs  are  southern  limits  of  distribution  in  New 
M^co. 

Melanoplus  angustipennis  (Dodge).  U. 

Chimayo,  7000  feet,  August  8,  1  ^  ,  1  9  (caudal  tibiae  glaucous) ,  in  irri- 
gated area. 

This  is  a  southern  limital  point. 

Melanoplus  bowditchi  bowditchi  Scudder.  U. 

Chimayo,  7UU0  feet,  August  8,  1  5  ,  in  irrigated  field  among  lush  green 
weeds  and  alfalfa  with  a  few  scattered  gray-green  composites.  Chamita, 
5925  feet,  September  3,  1  $  ,  in  rabbit  weed  in  wash.  Three  miles  south  of 
Santa  Cruz,  5900  feet,  August  15,  8  $  ,  occasional  in  scattered  rabbit  weed 
along  wash.  Pojoaque,  6150  feet,  August  13,2  $  ,  only  seen  in  rabbit  weed 
in  wash.  Rancho  del  Monte,  7000  feet,  July  11,  1  ^ ,  on  iSat  of  parched 
short  grass  with  very  small  clumps  of  rabbit  weed.  Otowi  railroad  station, 
5826  feet,  August  31,  1  $ ,  only  one  seen  in  rabbit  weed  on  gravelly  adobe 
wash. 

These  specimens  are  quite  constant  in  appearance  but  quite  different 
from  the  normal  for  bowditchi  bowditchi  in  Colorado  and  Nebraska.  The 
present  condition  appears  to  be  quite  widely  distributed  to  the  south.  It 
may  prove  to  represent  a  race  quite  as  well  defined  as  bowditchi  conns  of 
the  sage-brush  plains  in  the  north.  No  differences  are  shown  by  the  penis. 
We  do  not  feel  however  that  recognition  of  a  race  would  be  justified  until 
all  of  our  material  of  this  difficult  group  has  been  studied  and  a  revisionary 
report  prepared. 

V\'c  are  inclined  to  bclicNc  that  this  insect  reaches  its  maximum  adult 
abundance  in  June  or  early  July. 

TETTIOONIIDAE 

PHANEROPTERINAE 
Arethaea  gradlipes  gracilipes  (Thomas).  U. 

Mesa  north  of  Rio  en  Medio,  7000  feet,  August  16,  1  ^  in  tuft  of  short 
parched  grass  among  junipers.  Rancho  del  Monte,  7000  feet,  July  11,  1  d 
in  tuft  of  short  parched  grass  among  junipers;  July  26,  1^  flew  on  wind 


70 


PROCEEDINGS  OF  THE  ACADEMY  OF        [VOL.  LXXXVll 


shield  of  car  while  running  slowly  at  night  ;  July  28  to  September  2,  6  ^  at 
light  at  night.  Tesuque  Creek,  7200  feet,  July  28,  1919,  1  ,  in  dry  tuft 
of  grass  among  junipers. 

Not  at  all  common  in  this  area  the  insect  remarkably  blends  with  the 
tufts  of  short  parched  grass  in  the  zone  of  juniper  and  pinyon  in  which  it 
lives. 

Tesuque  Creek,  Jemez  Hot  Springs  and  Fort  Wingate,  New  Mexico  are 
northern  limits  for  this  race,  which  to  the  east,  however,  reaches  as  far 
north  as  Trinidad,  Colorado. 

Insara  juniperi,  new  species.    U.    Text-figures  i  and  2. 

This  species  is  nearest  covillcae  Rchn  and  Hebard,  differing  in  the  more 
robust  form,  somewhat  shorter  organs  of  flight  and  limbs,  less  strongly 
sellatc  pronotum  with  shorter  lateral  lobes  and  very  different  marking. 

The  tegmina  instead  of  having  a  row  of  large  pale  spots  show  a  herring- 
bone pattern  somewhat  suggesting  that  found  in  elegans  elegans  (Scudder) 
but  the  general  green  coloration  is  decidedly  deeper  and  the  veins  of  the 
tegmina  are  more  extensively  and  more  broadly  pale  particularly  toward 
their  sutural  margins.  The  limbs  are  weakly  bicolored,  not  very  strikingly 
and  broadly  annulate  as  in  covilleae  or  immaculate  as  in  elegans. 

Type:  $  ;  Rancho  del  Monte,  Santa  Fe 
County,  New  Mexico.  Elevation  7000  feet. 
August  29,  1934.  (M.  Hebard  and  M.  Hebard, 
Jr.)  [Hebard  Collection,  Type  No.  1275.] 

Size  rather  small  for  the  genus,  form  rather 
robust,  the  abdomen  in  life  being  short  and 
extremely  inflated.  Head  slightly  broader  than 
in  elegans;  eye  prominent,  elongate,  nearly 
oval,  almost  vertical;  vertex  similar  to  that  of 
the  related  species,  declivent,  this  strongest 
proximad,  its  dorsal  surface  very  narrow  and 
sulcate.  Pronotum  short,  with  dorsum  weakly 
sellate,  lateral  carinae  coarsely  and  weakly  in- 
dicated, cephalic  margin  very  weakly  concave, 
caudal  margin  broadly  convex  with  flattening 
of  the  convexity  shown  on  each  side,  lateral 
lobes  with  greatest  depth  equal  to  greatest 
width,  the  humeral  sinus  large,  deep,  concave, 
its  margins  perpendicular  to  each  other,  below 
this  the  ventro-caudal  portion  is  roundly  pro- 
duced ventro-caudad,  that  section  occupied  by  a 
large  convex  callosity.  Tegmina  narrow  with 
apices  rounded,  marginal  field  narrowing  (less 
rapidly  than  in  covilleae,  more  rapidly  than  in 
Fig.  I.  — Insara  juniperi.  degans)  and  disappearing  mesad.  Wings  extcnd- 
Male  Type.  (+  2V2)        ing   well   beyond   tegmina.     Dorsal  abdominal 

tcrgites  pinched  meso-distad  but  not  produced. 
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Genitalia  much  as  in  the  related  species.  Disto-dorsal  tergite  witli  a  large 
meso-distal  depressed  area.  Sui)ra-anal  plate  small,  triangular.  Cerci 
tapering,  slightly  curved  but  tlefinitely  bent  inward  mesad,  just  before  apical 
tooth  impressed  dorsad,  tooth  small  acute  triangular,  directed  dorsad  and 
slightly  distad.  Subgenital  plate  with  short  non-articulate  styliforra 
appendages  and  with  distal  margin  slightly  and  bluntly  produced  mesad 
between  these.  Limbs  comparatively  short.  Cephalic  tibiae  enlarged  proxi- 
mad  with  both  large  tympana  apcrt,  narrowing  gradually  distad  of  these. 
Genicular  lobes  of  cej^halic  and  median  femora  bidentate.  Ventral  femoral 
margins  unarmed.  Very  important  diagnostic  characters  shown  by  color 
pattern. 

Allotype:  9  ;  same  data  as  type  but  taken  August  24,  1934.  [Hebard 
Collection.] 

Very  similar  to  male,  larger  and  form  somewhat  more  aittenuate. 
Ovipositor  comparatively  large,  deep,  particularly  at  base  where  it  is 
strongly  bent  dorsad,  margins  beyond  converging  very  weakly  then  curving 
to  apex;  dorsal  margin  armed  with  minute  triangular  teeth  whirh  increase 
in  size  distad,  ventral  margin  so  armed  only  distad;  lateral  surfaces  of 
dorsal  valves  microscopically  acutely  tuberculate,  of  ventral  valves  showing 
microscopic  vertical  ridges  florsad,  these  becoming  weaker  and  general 
distad. 


Fig.  2. — Insara  juniperi.   Female  Allnlype.  (-i-2V2) 


General  coloration  in  dorsal  aspect  bright  cedar  green,  the  face  and  sides 
slightly  paler  (peacock  green),  with  the  following  markings.  Eyes  wood 
brown.  Antennae  light  green,  distad  with  irregular  annuli,  some  very  short 
and  dark  brown,  others  longer  and  light  brown.  Head  with  all  of  vertex, 
vertical  facial  carinae  broadly,  an  extensive  sub-ocular  area  and  a  narrower 
post-occular  suffusion  warm  buff.  Pronotum  with  lateral  carinae  of  disk 
warm  buff,  caudal  margin  laterad  white,  this  entire  area  preceded  by  a 
rather  broad  suffusion  of  rusty  brown;  lateral  lobes  with  convex  callosity 
ver>'  conspicuously  white.  Tegmina  with  cross-veins  buffy,  those  running 
to  sutural  margin  more  broadly  so  and  there  including  the  proximal  portions 
of  the  cross-veinlets;  very  numerous  microscopic  black  dots  present  in  dis- 
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coidal  field  among  the  numerous  network  of  green  veinlcts  particularly 
toward  the  siitural  margin,  very  few  in  the  marginal  field;  male  stridulating 
field  tinged  with  brown  jjroximo-Iaterad  and  a  large  black  dot  at  its  apex 
caudad.  Abdomen  (from  life)  green,  with  first  exposed  tergite  showing  a 
greenish-buff  area  on  each  side  which  is  continued  on  the  next  tergite  to  a 
pre-marginal  narrow  blackish  area,  the  caudal  margin  of  that  tergite 
narrowly  buffy  to  near  the  median  section,  this  line  breaking  into  dots  on 
the  sides;  a  large  dorso-lateral  buffy  area  on  the  next  tergite,  this  and  the 
following  tergite  with  caudal  margins  narrowly  buffy  laterad.  Ventral 
stemites  green  with  a  fine  elevated  shining  white  median  line  on  each  side 
of  which  is  a  row  of  fairly  large  irregularly  rounded  buffy  areas  and  then  a 
row  of  even  larger  buffy  longitudinal  areas  alternating  with  these.  Thus 
when  seen  from  above  or  below  this  insect's  broken  up  and  streaked  mark- 
ings conceal  it  very  completely  in  the  foliage  of  the  junipers.^*  Ovipositor 
red  brown  at  apex.  CephaUc  and  median  limbs  extensively  but  very 
vaguely  and  not  conspicuously  annulate  with  whitish  green;  caudal  femora 
cedar  green  washed  dorso-proximad  with  whitish  and  a  large  fleck  of  the 
same  dorso-me<ad  on  the  external  surface,  vcntro-external  margin  some- 
times paler  and  whitish  green  with  inconspicuous  and  irregular  flecks  of 
slightly  darker  green,  caudal  tibiae  with  a  broad  but  not  conspicuous  an- 
nulus  of  whitish  green.  Feet  green  with  joints  ventro-laterad  olivaceous 
and  darker. 

Tlie  extremes  in  the  present  series  measure  as  follows:  length  of  body 
S  15.5  to  17,  9  16.7  to  19.3;  length  of  pronotum  S  3.6  to  3.7,  $  3.6  to  3.7; 
length  of  tegmen  ^  20  to  21.8,  $  23  to  24.3;  post-median  width  of  tegmen 
$  2.3  to  2.7,  9  2.7  to  2.8;  projection  of  wing  beyond  tegmen  *  4  to  4.1, 
9  4.2  to  4.3;  length  of  caudal  femur  S  15.7  to  17.3,  9  18.5  to  19.7;  length 
of  ovipositor  5.2  to  5.3  mm. 

The  eggs  are  black,  measure  5  by  2.1  mm.,  with  dorsal  margin  broadly 
convex,  ventral  margin  very  weakly  convex,  bluntly  rounded  at  one  end  and 
at  the  other  with  dorsal  margin  curving  down  to  a  very  small  rounded 
projection  at  the  juncture  with  the  ventral  margin. 

The  first  specimen  seen,  which  came  to  light  on  the  night  of  August  10th, 

showed  almost  unmistakeably  from  its  color  and  markings  that  it  was  an 
inhabitant  of  the  junipers,  but  how  to  find  additional  material  was  a  decided 
puzzle  as  these  shrubs  are  too  stout  and  stiff  to  permit  ordinary  beating 
with  a  net  and  no  stridulation  was  heard.  A  week  later  two  females  were 
accidentally  found  on  a  juniper  at  night,  but  it  was  not  until  the  twenty- 
fifth  that  my  son  accompanied  me  on  a  search  through  the  junipers  after 
dark.  His  sharp  ears  instantly  detected  the  exceedingly  faint  stridulation 
of  males  on  all  sides,  which  proved  so  numerous  that  time  alone  prevented 
the  capture  of  many.  Soon  after  the  number  considered  particularly  needed 
had  been  traced  by  their  stridulation  and  secured  (by  the  twenty-ninth) 
cold  weather  preceding  and  following  that  date  prevented  further  search  on 
many  nights  and  the  few  favorable  evenings  prior  to  our  departure  on 

^*  The  marking  of  the  ventral  surface  of  the  abdomen  is  lost  in  practically  all  dried 
specimens.  The  body  and  limbs  sometimes  also  become  brownish  buff  in  drying. 
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September  8th  were  taken  up  largely  with  search  for  other  species  of  which 
sufScient  series  had  not  been  obtained.  Deliberate  approach  and  careful 
search  alone  is  necessary,  as  a  male  could  be  heard  on  favorable  eveninp 
on  approximately  one  out  of  the  twenty-five  nearest  junipers  over  a  large 
area  about  the  ranch  house.  A>  T  was  able  to  hear  the  stridulation  of  such 
insects  as  Cycloptilum  and  Hoplosphyrum  at  a  distance  of  thirty  to  forty 
feet,  I  was  much  surprised  to  find  the  song  of  Insara  juniperi  so  faint  that 
I  could  frequently  not  detect  the  singing  when  only  a  few  feet  distant.  This 
song  somewliat  resembles  the  rajiid  clicking  of  the  teeth  of  a  mouse  some- 
times heard  when  it  is  feeding;  at  other  times  a  series  of  very  faint  whirrs 
are  given. 

In  addition  to  the  type  and  allotyj)e,  fifteen  males  and  eight  females 
bearing  the  same  data  but  taken  from  August  10  to  September  6  are 
designated  paratypes. 

AVe  are  describing  a  closely  related  species  from  northwestern  Arizona 
in  a  pa}~)er  which  will  shortly  be  published. 

Scudderia  furcata  furcifera  Scuddcr.    U.  (T.) 

Rancho  del  Monte,  7000  feet,  August  25,  1  $  (atypical)  attracted  to  light 

at  night. 

This  insect  is  probably  present  only  in  green  herbage  and  deciduous 
shrubs  and  trees  in  the  vicinity  of  water  courses.  IMost  of  our  night  work  was 
done  far  from  such  in  the  typical  arid  environment  of  junipers,  which  prob- 
ably explains  why  only  one  specimen  was  seen. 

COPIPHORINAE 

Rchn  recorded  Neoconocephalus  ensiger  (Harris)  [U.]  [T.]  [C]  from  the 
Rio  Grande  in  New  Mexico  in  1904  (referring  it  to  Conocephalus  as  was  then 
customary).  The  author  secured  a  series  of  this  northern  species,  much  to 
his  surprise,  at  Albuciucrque,  4943  feet,  on  August  17,  1921,  in  marshy  areas 
at  night,  the  song  noted  as  a  loud  incessant  dzee-dzec-dzcc-dzcc.  In- 
dividuals were  not  alert  and  were  quite  easily  secured.  This  is  a  south- 
western limit,  a  northwestern  limit  being  Julesburg,  Colorado.  The  species 
will  therefore  probably  be  found  in  the  upper  Rio  Grande  valley  and  the 
mountain  valleys  of  Colorado,  though  throughout  those  regions  we  have 
neither  seen  or  heard  it. 

CONOCEPHALINAE 

Material  considered  intermediaic  between  the  eastern  Conocephalus 
fasciatiis  fasciat^is  (DeGeer)  [U.]  [T.]  [C]  and  the  western  Conocephalus 
fasciatus  vicinus  (Morse)  was  recorded  from  the  Jemez  ^Mountains  and 
Jemez  Hot  Springs,  New  Mexico,  by  Rehn  and  llebard  in  1915.  Though 
we  did  not  see  the  species  it  is  certainly  present  and  probably  locally 
common  in  the  irregated  areas  of  the  upper  Rio  Grande  valley. 
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DECTICINAE 
Capnobotes  occidentalis  (Thomas).  U. 

Rancho  del  Monte,  7000  feet,  July  11  to  August  18,  10  ^ ,  6  9,1  large 
juv.  9  ,  (six  males  and  two  females  green,  the  others  brown),  six  in  junipers, 
two  taken  from  pinyon,  one  drowned  in  swimming  pool,  and  eight  at  light 
at  night,  one  of  the  latter,  the  immature  female^  on  the  screen  of  a  second- 
floor  window. 

This  species  was  at  its  maximum  adult  abundance  upon  our  arrival  on 
July  11  and  was  heard  on  all  sides  in  the  junipers  until  the  end  of  the 
month  but  the  number  of  singers  steadily  diminished.  In  August  very  few 
were  to  be  heard  and  we  were  surprised  to  find  a  single  male  stridulating 
bravely  as  late  as  August  29.  It  is  clear  that,  contrary  to  our  ]ireviou3 
impression,  this  is  not  a  species  which  ajipears  adult  late  in  the  season  but 
one  which  probably  occurs  adult  early  in  June.  In  early  July  it  was  far 
more  abundant  than  we  had  ever  jireviously  found  it  and  it  is  probably 
more  conunon  over  its  extremely  wide  range  than  we  had  sujijiosed.  On 
July  11  as  many  as  six  or  seven  males  could  be  heard  stridulating  after  dark, 
usually  in  the  topmost  tufts  of  foliage  of  the  low  junipers  in  a  circle  of  not 
more  than  one  hundred  feet  about  the  ranch  house.  This  is  the  most  alert 
and  wary  orthopteron  we  have  ever  collected,  showing  at  times  actions 
almost  su^esting  actual  intelligence. 

The  males,  while  resting  or  moving  very  slowly  about  on  the  topmost 
tufts  of  foliage,  stridulate  without  pause,  when  once  started,  with  tegmina 
then  only  slightly  raised  and  kept  in  a  continuous  spasmodic  fluttering.  The 
note  produced  is  not  loud,  scarcely  audible  at  over  fifty  feet,  and  has  an 
exceptionally  Acntriloquistic  quality.  The  green  phase  blends  quite  as 
remarkably  with  the  green  foliage  of  the  juniper  as  does  the  gray  phase 
with  the  gray  bark  of  tliat  shrub  and  if  a  singer  is  not  located  to  almost  its 
exact  position  before  it  becomes  silent  it  is  almost  impossible  to  find.  Some 
individuals  were  found  to  be  much  more  alert  than  others  and  were  much 
more  apt  to  be  startled  by  an  incautious  approach  than  by  the  rays  of  the 
electric  torch,  which  at  times  could  be  played  directly  on  a  singer  without 
its  giving  the  brilliant  light  any  notice.  When  individuals  came  to  the  light 
at  night  llu^y  were  invariably  very  alert  and  active,  jumping  and  flying 
vigorously  if  not  approached  with  extreme  caution. 

This  is  :i  northeastern  and  Pecos,  New  ^Mexico,  a  southeastern  iunit  for 
the  sixM'ies. 

Anabrus  simplex  Haldcinan.  C. 

liidue  ])(>t\v('en  Rio  en  Medio  and  C,'hu])idero  Canyons,  Sangre  de  Cristo 
Ranii(\  9100  feet,  July  27.  males  stridulating  and  moderately  common  in 
bus]i(>>  in  open  area  on  sunniiit,  but  so  wary  that  none  could  be  located,  1  9 
(green)  found  walking  across  open.    Aspen  Ranch,  Sangre  de  Cristo  Range, 
9000  feet,  July  27,  males  stridulating  and  moderately  numerous  in  bushes. 
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Beiilah  (recorded  as  the  synonym  coloradus  by  Seudder  and  Cockerell  in 
1902)  and  the  above  constitute  southern  limital  records. 

Eremopedes  scudderi  Cockerell.  U. 

Pojoaque,  6150  feet,  September  2, 1  ^  ,  stridulating  very  faintly  (detected 
by  M.  Hebard,  Jr.)  and  intermittently  although  it  was  very  warm,  at  night 
in  middle  of  close  topmost  clump  of  spines  and  foliage  of  Sarcohatiis  vermi- 
ctdatm}^  Abandoned  pueblo  southwest  of  Rio  en  Medio  on  mesa,  7100 
feet,  August  29,  1  $ ,  only  individual  seen  in  parched  short  grass  among 
junii)crs.  Rancho  del  Monte,  7000  feet,  July  8,  1  juv.  9  in  house  at  night 
undoubtedly  attracted  to  light  on  porch ;  August  19,  1  ^  in  top  clump  of 
foliage  of  very  low  juniper  resting  head  downward,  very  cool  evening  at 
9:30  P.  M.,  temperature  64°. 

These  specimens  are  extremely  small  for  the  species.  All  are  gray 
brown  marked  with  whitish. 

Northern  limits  arc  Rio  en  INIedio  and  Pojoaque.  but  to  the  cast  the 
species  occurs  as  far  north  as  La  Junta,  Colorado.  Western  limits  are 
Pojoaque,  Albuquerque  and  Mesilla  Park,  New  Mexico. 

STENOPELMATINAE 
Stenopelmatus  fuscus  Haldetnan.  U. 

Rancho  del  Monte,  7000  feet,  August  14,  1  $  climbing  up  adobe  wall 
toward  light  at  night;  September  6,  1  2  with  full  sized  eggs,  size  decidedly 
smaller  than  male,  on  ground  under  powerful  electric  light  at  night,  resting 
motionless  until  seized.  We  believe  that  these  individuals  came  to  the  light 
at  night  upon  seeing  insects  fluttering  about  it  and  that  they  themselves 
were  in  no  way  dazzled. 

Tlie  male,  when  grasped  by  the  head,  was  so  i^owerful  that  with  all 
feet  in  action  is  was  difficult  to  hold.  When  dropi)ed  into  a  net  it  first 
tried  to  bite  viciously,  then  running  about  rapidly  it  would  kick  violently 
and  repeatedly  with  its  caudal  limbs  when  fearing  attack  from  the  rear, 
this  bringing  into  action  the  fornnda!)le  spurs  of  the  caudal  tibiae.  AVe  had 
not  before  realized  how  vigorously  this  insect  can  defend  itself.  Biting  and 
kicking  i^owcrfully  it  woidd  undoubtedly  discourage  a  mouse  or  other  small 
creature,  to  which  its  large  soft  body  would  otherwise  prove  a  luscious  feast. 

RHAPHIDOPHORINAE 
Phrixocnemis  neomezicanus  (Seudder).   (T.)  C. 

Tesuque  Creek,  Sangre  de  Cristo  Range,  7900  feet,  July  27,  1919,  (M. 
Hebard;  on  road  at  night  in  lower  edge  of  Canadian  Zone  forest  with  the 
aid  of  an  electric  torch) ,  1  adult. 

^'^  This  Sarcobatus  flat  was  visited  to  see  if  Plagiostira  albonotata  were  present,  but 
none  were  heard  or  seen. 
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We  did  not  sec  this  insect  in  the  season  of  1934,  due  certainly  to  tlie  fact 
that  opportunity  did  not  offer  to  do  night  work  in  the  Canadian  Zone. 

The  Albuquerque  specimen  (probably  from  the  adjacent  Sandia 
Mountains)  recorded  as  Udeopsylla  robusta  by  Scudder  and  Cockerell 
actually  represents  the  present  species  and  it  is  probable  that  the  same  is 
true  for  the  specimen  from  [the  mountains  near]  Santa  Fe,  recorded  by 
them  as  Udeopsylla  nigra  (established  as  a  synonym  of  robruta  by  Hebard 
in  1925). 

Chama,  New  Mexico  is  a  northern  and  eastern  limit  and  the  above  and 
Cloudcroft  in  the  Sacramento  Mountains,  New  Mexico,  are  eastern  and 
southeastern  limits  respectively. 


As  Daihiniodes  hastiferum  (Rehn)  has  been  recorded  from  Kennedy, 
New  Mexico,  at  6008  feet,  a  locality  just  south  of  Santa  Fe,  the  species 
may  be  present  anywhere  at  the  lower  elevations  in  the  region  under 
consideration. 

Ceuthophilus  utahensis  Thomas.  C.  H. 

Lake  Peak,  Sangre  de  Gristo  Range,  12380  feet,  August  12,  1  small  juv. 
$ ,  considerable  search  under  half-buried  granite  rocks  on  the  immediate 
summit  revealed  only  this  one  specimen. 

In  1919  the  following  additional  material  was  secured  nearby  in  the 
Sangre  de  Cristo  Range.  West  slope  of  Lake  Peak,  10000  to  11000  feet, 
July  28,  (M.  Hebard;  under  bark  of  firs  in  Hudsonian  Zone  forest),  3  juv. 
S  .  Tesuque  Creek,  7900  feet,  July  27  and  28,  (Rehn  and  Hebard;  under 
bark  o(  logs  and  stumps  of  Canadian  Zone  forest  and  five  females  there  on 
road  at  night  with  aid  of  electric  torch),  G  $  ,  4  juv.  S  . 

This  species  lias  been  previously  recorded  from  Beulah,  Las  Vegas  Range 
and  from  Cloudcroft  in  the  Sacramento  Mountains  at  8600  feet  as  uniformis 
and  as  vahjus  and  from  Santa  Fe  (certainly  from  the  adjacent  Sangre  de 
Cristo  Range)  and  the  White  Mountains  as  valgus.  It  is  by  far  the  most 
abundant  species  of  the  genus  in  the  Rocky  Mountain  uplift  of  this  region 
from  the  lower  edge  of  the  Canadian  Zone  up  to  the  mountain  summits 
through  the  Hudsonian  Zone." 

Ceuthophilus  nearest  arizonensis.  U. 

Rancho  del  Monte,  7000  feet,  September  1,  1  <5  at  night  on  adobe  wall 
upon  which  some  liglit  was  shining.    Tesuque,  6800  feet,  September  Q,  1  $ 
at  night  on  road  beside  irrigating  ditch  with  aid  of  electric  torch. 

This  is  a  small,  very  distinctive  species,  shortly  to  be  described  by 
Hubbell  from  southeastern  Utah. 

iGWc  believe  that  this  Zone  reaches  the  very  summit  of  Lake  Peak,  the  Arctic 
Alpine  Zone  appearing  on  Santa  Fe  Baldy  only  over  the  small  area  above  12900  feet 
(timber  line),  where  no  Ceuthophili  were  found. 
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Like  most  of  the  specimens  of  pallidits  which  we  secured,  these  were 
motionless  until  the  cyanide  bottle  had  been  cautiously  put  over  them,  but 
the  instant  antenna,  limb  or  body  is  touched  they  spring  about  with  tre- 
mendously vigorous  and  rapid  erratic  leaps. 

Ceuthophilus  nearest  secretus.  U. 

Tesuque,  68000  feet,  September  6  and  7,  3  ^ ,  1  very  small  juv.  i ,  1 
very  small  juv.  $  ,  about  ranch  house  at  night  with  aid  of  electric  torch,  one 
on  ground  beside  abode  wall  of  house  under  vines,  others  on  adobe  walls. 

This  was  evidently  the  most  numerous  species  of  the  genus  at  this  spot, 
which  is  surrounded  by  an  irrigated  orchard,  trees  and  green  vines. 

The  species,  common  on  the  plains  of  western  Oklahoma  and  Texas, 
will  shortly  be  described  by  Hubbell. 

Ceuthophilus  pallidus  Thomas.  U. 

Rancho  del  Monte,  7000  feet,  July  14  to  September  6,  11  ^ ,  22  9 . 
Tesuque,  6800  feet,  September  7,  1 9 ,  on  adobe  road  in  orchard  after  dark 
with  aid  of  electric  torch. 

This  was  by  far  the  commonest  species  of  the  genus,  though  never 

abundant,  in  the  vicinity  of  the  ranch  house  in  the  dry  typical  Juniper  and 
Pinyon  Zone  environment  of  the  first  locality.  All  were  taken  singly,  the 
first  on  adobe  walls  at  light  but  later  individuals  were  found  more  frequently 
by  searching  with  the  electric  torch  along  adobe  walls  and  the  bases  of 
tents  in  the  dark,  while  a  few  were  found  high  up  on  the  former. 

We  believe  that  these  almost  omnivorous  insect?  come  to  light  attracted 
more  by  the  presence  of  other  insects  which  they  may  catch  and  eat  than 
due  to  the  fact  that  they  may  be  dazzled.  This,  we  believe,  was  similarly 
the  case  with  Stagmomantis  linibata  and  Stcnopclmatus  fuscus. 

The  dark  checkering  overlaying  the  pale  coloration  of  this  insect  is  very 
conspicuous  but  serious  discoloration  is  ver}^  apt  to  occur  in  drying  and 
much  the  best  way  to  preserve  it,  we  arc  convinced,  is  thorough  evisceration 
and  stuffing  witli  a  bit  of  cotton.  The  size  variation  in  the  scries  is  not 
very  great,  the  majority  being  small  for  the  species  and  only  one  male 
(July  29)  and  the  Tesuque  female  being  fairly  large. 

Ceuthophilus  related  to  silvestris.  U. 

Ranciio  del  Monte,  7000  feet,  August  30,  1  very  small  9  ,  climbing  about 
rapidly  on  adobe  wall  at  a  light  eight  feet  above  the  ground  at  night;  August 
31,  1  large  6  ,  on  adobe  wall  close  to  ground  at  night,  everything  wet  from 
showers  and  temperature  down  to  60^ ;  September  1,  1  medium  sized  ? ,  on 
adobe  wall  at  night  where  some  light  was  shining  on  it. 
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OBTLUBAE 

GRYLLINAE 
Gryllus  assimUis  (Fabricius).   U.  (T.)  (C.) 

Rancho  del  Monte,  7000  feet,  1 9  at  night  on  bank  of  arroyo.  During 
our  entire  stay,  July  11  to  September  8,  males  of  a  few  small  colonies  could 
be  heard  stridulating,  particularly  in  the  evening,  in  the  banks  of  nearby 
arroyos.  In  early  September  small  immature  individuals  were  frequently 
seen  running  over  the  ground  at  night. 

NEMOBIINAE 

Nemobius  sp.  (probably  fasciatus).  U.  (T.)  (C.) 

Males  were  trilling  vigorously  in  the  green  grasses  beside  an  irrigating 
ditch,  but  none  were  located  in  the  little  time  available  September  7th. 

OECANTHINAE 

Oecanthus  niveus  (DeGeer).  U. 

Rancho  del  Monte.  7000  feet,  August  14,  1  9  at  lijiht  at  night.  Tesuque, 
6800  feet,  Sei)tember  G,  2  6  traced  at  night,  one  in  apple  tree,  one  in  vine 
on  ranch  house;  song  continuous,  rich  and  evenly  undulating.  Mesa  two 
miles  north  of  Frijoles  Canyon,  Sandoval  County,  8000  feet,  August  30,  2  ? 
beaten  from  scrub  oaks  in  Western  Yellow  Pine  forest  growing  on  volcanic 
sands  and  pumice. 

This  species  is  quite  common  in  the  green  foliage  of  trees  and  vines  in 
irrigated  areas  and  was  also  heard  at  the  Bishop's  Lodge,  at  7200  feet. 

Oecanthus  nigricornis  quadripunctatus  Beutenmuller.  U. 

Rancho  del  Monte,  7000  feet,  August  13, 1  ?  at  light  at  night;  September 
5,  1  ^  stridulating  in  rabbit  weed  among  junipers  at  night,  located  with 
electric  torch  by  M.  Hebard,  Jr.  Pojoaque,  6150  feet,  September  2,  Is 
stridulating  on  Burdock  on  adobe  flat  at  night,  located  with  electric  torch 
by  M.  Hebard,  Jr. ;  the  species  numerous  there. 

This  common  species  is  probably  quite  generally  distributed  through  the 
zone  of  juniper  and  pinyon  in  this  region. 

Oecanthus  califomicus  pictipennis,  new  subspecies.  U.  Text-figure  3. 

Immediate  habitat  appears  to  be  a  factor  in  the  development  of  this 
condition,  which  occurs  over  a  comparatively  small  area  in  the  very  ex- 
tensive distribution  of  this  species. 

It  is  a  development  in  many  ways  very  similar  to  Oecanthus  nigricornis 
nigricornis  which  occurs  locally  only  over  part  of  the  eastern  United  States^ 
whereas  nigricornis  qwidripunctatus  is  generally  present  there  and  also 
reaches  far  west  of  the  typical  condition. 

Type:  $  ;  Rancho  del  Monte.  Santa  Fc  County,  New  ^lexico.  Eleva- 
tion 7000  feet.  August  11,  1934.  (M.  Hebard.)  [Hebard  Collection^ 
Type  No.  1276.] 


Copyrighted  materral 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


79 


Dil'fei^  only  from  nuiles  of  typical  californicu.'<  in  coloration  and  showing 
a  striking:  tegminal  color  pattern.''  Caudal  femora  and  sides  of  tegmina 
rich  clear  green.  Other  femora  ])aler  green;  tibiae  the  same,  the  cephalic 
but  the  particularly  the  median  suffused.  Sides 
of  abdominal  sternites  dark  purjjlish  brown, 
this  also  suffusing  the  mesosternum  and  metas- 
temum,  soft  integument  between  sternites  and 
tergites  of  abdomen  strikingly  purplish  pink. 
Head  deeper  purplish  pink  paling  toward 
mouth.  Pronotum  and  proximal  portions  of 
iegmina  rich  clear  green,  the  tegmina  weakly 
but  conspicuously  suffused  with  clove  brown 
rather  broadly  along  the  principal  oblique  vein, 
the  two  oblique  veins  which  cross  the  tym- 
panum, the  margin  of  the  dorsal  field  except  in 
all  but  the  distal  portion  of  the  anal  field  and 
all  but  the  proximal  three-fifths  of  the  elongate 
submarginal  open  area  toward  the  sutural 
margin.  This  coloration  is  shown  in  life,  dried 
specimens  with  greens  becoming  i'a])i(lly  weak 

or  pale  yellowish  and  purples  much  less  brilliant.  Often  the  head  anil  pro- 
notum mesad  and  lalerad  are  suffused  wiih  brown,  but  such  also  sometimes 
occurs  in  the  typical  condition.  The  blackish  vertical  streak  near  and 
parallelling  the  inner  margin  of  the  first  antcnnal  joint  ventrad  varies  from 
obsolete  to  heavy,  in  most  specimens  being  very  faintly  indicated. 

Females,  of  which  one  bearing  the  same  data  as  the  type  but  taken 
August  15  is  selected  allotype,  are  distinguished  from  the  typical  condition 
when  dried  only  by  the  greenish  veins  of  the  dorsal  tegminal  field,  but  as 
these  apparently  often  in  time  fade  to  yellowish,  it  is  probable  that  material 
of  this  sex  can  not  always  be  separated. 


Fig.  3. — Oecanthua  cdUiorn^ 

CUB  pictipennis.  Male 
Type.  (-1-3) 


Length  of 
pronotum 

S 

Kaiiclio  del  Monte,  X.  M.  ...    2.31  to  2.4 
Jemez  Hot  Springs,  N.M.  ...  2.12 
Pink  Hills,  Utah    1.98  to  2. 


Kaibab  Plateau,  Ariz. 


Mesa  Verde,  Colo  

Rancho  del  Monte,  N.M. 

Jemcz  Hot  Si>rings,  N.M. 
Pink  Hills,  Utah   


22 


22 
257  to  227 

25 
2.1 


Width 

of  pro- 
notum ^8 

2.4  to  2.55 

2.5 
2.  to  2.3 
2.3 


2.13 
1.84  to  2. 
2.34 

1.9 


Length  of 
tegmen 


Width 

of 
tegmen 


Length 
of  caudal 
femur 


10.6  to  11.9   5.3  to  5.7  8.1  to  8.8 

11.2  5.3  8. 
9.2  to  10.7  4.7  to  4.9  7.1  to  — 

10.3  4.8  12 

Length  of 
ovipositor 

9.  5.7  8. 

9.4  to  9.8    6.1  to  6.6  8.7  to  8.8 

11.  6.8  S.9 

8.  to  9.3       5.  to  5.8  7.8  to  — 


1' 'rh(>  tegmina  of  all  other  species  of  North  American  OecanLhus  are  immaculate. 

1^  llii^  dinu  nsion  is  unsatisfactory,  particularly  for  females,  the  pronotal  lateral 
lobes  flaring  much  more  ventrad  in  some  than  in  others,  probably  due  largely  to 
position  when  drj'ing. 


Copyrighted  material 


80 


PBOCEEDINGS  OF  THE  ACADEMY  OF       [VOL.  LXXXVII 


The  loud  continuous  resonant  trilling  of  this  insect  was  first  lieard  about 
the  end  of  July,  and  a  week  later  males  were  singing  on  all  sides.  It  was 
clearly  the  most  abundant  orthopteron  which  sings  at  night  in  the  juniper 
and  jiinyon  zone  and  near  our  ranch  house  a  male  would  be  stridulating  in 
about  every  sixth  juniper.  As  is  usual  with  the  Oecanthinae,  however,  a 
singer  is  difficult  to  locate,  on  account  of  the  vcntriloquistic  clement,  this 
mainly  due  to  the  different  angles  at  which  the  two  tegmina  are  held  but 
partially  to  the  fact  that  while  singing  an  individual  often  shifts  its  position. 
Once  it  was  known,  however,  that  males  when  singing  are  usually  perched 
near  the  tips  of  the  bare  dead  twigs  of  the  junipers  far  inside  the  foliage  and 
near  the  trunks,  usually  only  one  to  three  feet  from  the  ground,  only  time 
was  needed  to  obtain  as  large  a  series  as  might  be  desired.  Even  then  ten 
to  twenty  minutes  might  sometimes  be  necessar}  and  some  singers  would 
remain  silent  so  long  after  their  first  alarm  (at  even  the  most  careful 
approach)  that  waiting  to  hear  further  stridulation  in  order  to  locate  them 
would  not  be  worth  while.  During  our  numerous  searches  for  males  only 
two  females  were  seen,  one  of  which  was  feasting  on  tiie  secretions  from 
the  glands  at  the  base  of  the  dorsal  surface  of  a  male's  abdomen  while  the 
latter  rested  motionless  with  uplifted  tegmina.  The  entire  series  was  found 
in  junipers  except  one  male  which  was  on  the  leaves  of  a  scrub  oak  sapling 
growing  within  a  juniper  and  two  females  which  came  to  light  at  night. 

Specimens  Examined:  55;  40  males,  14  females  and  1  immature 
individual. 

CoLOBADO.  Mesa  Verde,  September  4,  1921,  (C.  D.  Duncan),  1$, 
[Hebard  Cln.]. 

New  Mexico.  Rancho  del  Monte,  7000  feet,  August  11  to  September 
6,  1934,  (M.  Hebard  and  M.  Hebard,  Jr.),  31  d ,  3  9 ,  type,  allotype  and 

paratypes^  [Hebard  Cln.].  Jemez  Hot  Springs,  August  6,  1911,  (John 
Woodgate),  1  juv.  s  ;  August  29  to  October  6,  1914  to  1917,  (same),  6^ , 
6  9  ,  [A.N.S.P.  and  Hebard  Cln.] . 

Utah.  Pink  sand  hills,  road  between  Virgin  River  and  Three  Lakes, 
AVashington  County,  5750  feet,  September  1,  1926,  (Rehn  and  Hebard;  in 
drooping  sage  brush,  yucca  and  composites),  2^,5$  very  small,  markings 
weak;  typical  calif omiciLS  also  present  and  also  very  small,  [A.N.S.P.  and 
Hebard  Cln.]. 

Arizonw.  Northern  slopes  of  Kaibab  Plateau,  6700  feet,  September  2, 
1926,  (J.  A.  G.  Rehn;  at  light  at  night,  camp  in  juniper,  pinyon  and  rabbit 
brush  of  Upper  Sonoran  Zone),  1  S  ,  [Hebard  Cln.]. 

It  is  evident  that  Fulton  had  males  of  this  condition  from  Durango, 
Colorado  and  [the  Coconino  Plateau  at]  the  Grand  Canyon,  Arizona. 

Oregon  Agr.  Exp.  Sta.,  Bull.  223,  p.  17.  He  there  described  and  figured  (figures 
SA  to  F)  an  apparently  annectant  condition  between  this  and  the  typical  insect  from 
Corvallis,  Orcgun,  of  which  a  poorly  preserved  male  from  the  same  locality  taken  by 
Rehn  and  Hebard  is  in  the  author's  collection. 
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A  very  large  series  of  californicus  calijomicus  from  western  Texas, 
western  Colorado,  soutlicrn  Xew  Mexico,  Idaho,  southern  Nevada,  Arizona, 
western  Orcfioii.  and  California,  is  before  us,  all  the  males  of  which  have 
the  tegmina  innnaculato,  though  very  great  variation  in  size  and  degree  of 
tegminal  development  is  shown. 

MOGOPLISTINAE 
Cydoptilum  comprehendens  comprehendens  Hebard.  U. 

Rancho  del  Monte,  7000  feet,  August  8  to  August  18,  4  ^  ,  9  9  ,  at  night 
on  adobe  walls  of  ranch  house,  the  majority  at  light,  a  very  few  inside 
the  house. 

The  frequent  rapid  ti-tce  ti-tee  ti-tee — ti-tee  ti-tee  ti-tee  of  this  species 
was  to  be  heard  on  all  sides  after  the  first  of  August  from  dusk  until  the 
night  became  rather  chilly.  The  song  is  remarkably  loud  for  so  very  small 
an  insect.  This  was,  after  Oecanthus  californicus  pictipennis,  decidedly  the 
most  abundant  stridulating  orthopteron  in  the  zone  of  juniper  and  pinyon. 
The  number  of  singers  decreased  much  more  rapidly  than  we  expected  from 
the  very  first  chilly  evenings  of  the  early  Fall. 

The  series  is  typical  of  this  eastern  race,  for  which  this  is  a  western 
limit al  point,  though  it  is  known  northwestward  as  far  as  Farmington,  New 
Mexico. 

Hoplosphyrum  boreale  (Scudder).  U. 

Rancho  del  ]\Ionte,  7000  feet,  August  8,  1  <5  stridulating  at  night  on 
adobe  wall  back  of  umbrella ;  August  24,  2  ^  stridulating  at  night  on  adobe 

walls,  located  with  electric  torch. 

Only  a  few  other  males  were  heard,  while  not  a  female  was  seen.  About 
the  first  of  September,  during  a  period  of  decidedly  cliilly  weather,  two 
males  could  be  heard,  often  in  the  daytime,  between  the  ceiling  poles  within 
the  ranch  house,  but  neither  could  be  located. 

The  singing  is  a  continuous  trill,  suggesting  that  of  Gryllus  assimilif;,  but 
somewhat  higher  pitched  and  definitely  not  as  loud,  though  of  surprising 
volume  for  so  small  an  insect.  When  stridulating  the  tegmina  are  elevated, 
almost  vertical,  with  head  and  pronotum  bent  downward.  This  produces 
the  same  ventriloquistic  quality  found  also  in  the  song  of  the  various  species 
of  Oecanthus. 

Not  only  is  this  an  eastern  limit  but  also  extends  far  north  of  any  other 
point  the  known  distribution  of  the  species. 

MYRMECOPHILINAE 

As  Myrmccophila  nebrascensis  Lugger  [U.]  has  been  taken  at  Santa 
Fe,  we  looked  for  it  in  a  number  of  ant  nests,  but  without  success. 
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TRIDAC3TYLINAE 
Tridactylus  minutus  Scudder.  U. 

Otowi  railroad  station,  5825  feet,  August  21,  2  juv.  9 ,  moderately 
niunerous  on  edges  of  wet  spots  along  the  Rio  Grande. 

This  diminutive  cricket  is  found  only  along  the  margins  of  permanent 
water. 
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SOUTH  AHEBICAN  LAND  ANB  FBESHWATER  MOUUSKS,  IX.— 

COLOMBIAN  SPECIES 


BY  Henry  A.  Pilsbry. 

The  moUusks  noticed  herein  are  part  of  a  lot  received  from  Hmo. 
Apolmar  Maria  of  Bogota.  Most  of  them  are  from  places  on  the  eastern 
flank  of  the  Cordillera  Oriental,  eastward  from  Bogota. 

CAMAENIDAE 

Isomeria  oreas  (Koch). 

Calarca. 
Isomeria  continua  (Pfr.). 

Region  of  Villa  Vicencio. 

BULIMULD)A£ 

Plectostylus  apolinari,  new  species.   Plate  6,  figs,  i,  2. 

Region  of  Villa  Vicencio.  Type  and  figured  paratype  164566  A.N.S.P., 
collected  by  Vicente  Guevara. 

The  oblong-conic  shell  is  solid,  umbilicate,  deep  livid  brown,  dappled 

with  darker  transverse  or  oblique  spots  on  tlie  last  two  whorls,  and  covered 
with  a  thin,  yellowish  periostracnm  which  is  largely  lost  in  specimens  seen; 
the  earlier  whorls  are  bicolored,  light  in  the  upper  part,  dark  near  the 
suture  below;  the  apex  whitish,  obtuse.  The  whorls  are  rather  weakly 
convex,  the  last  rather  more  obliquely  descending.  The  surface  is  glossy 
where  the  cuticle  is  preserved,  elsewhere  dull;  weakly  graniilo>e  on  the 
last  two  turns,  and  irregularly  marked  with  wrinkles  of  growth,  which 
are  a  little  stronger  below  the  suture.  The  aperture  occupies  about  60  per 
cent  of  the  length,  is  slightly  oblique,  dark  slate-violet  within.  The  re- 
flected and  I'ccurvcd  lip  and  columella  are  light  pinkish  cinnamon.  Colu- 
mella is  broadly  reflected  over  but  does  not  close  the  umbilicus,  and  is 
strongly  folded  within. 

Length  56  mm.,  diam.  30.8  mm.,  length  aperture  33  mm,;  5  whorls.  Type. 

Length  54  mm.,  diam.  30.3  mm.,  length  aperture  31  mm. 

It  is  related  to  P.  corticosxis  (Sowb.),  but  has  a  more  broadly  conic  spire, 
larger  aperture,  and  is  openly  umbilicate  instead  of  narrowly  perforate. 
P.  auriformis  (Da  Costa)  ^  is  a  larger  species  said  to  be  74  mm.  long,  with 
5  whorls,  differing  by  its  umbilicus  ("  vix  umbilicata  ") ,  and  in  several 
minor  details.   These  three  forms  are  evidently  nearly  allied. 

1  Slrophocheilus  (Eurytus)  auriformis  Da  Costa,  Proc.  Malac.  Soc.  Lond.  vol.  6, 
p.  5,  pi.  1,  f.  1.  1904. 
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Plectostylus  virgatus,  new  species.    Plate  6,  figs.  3,  4,  5. 

Valle  de  Tcnsa,  Colombia.  Type  and  figured  paratypes  164573  A.N.S.P., 

collected  by  Manuel  Gonzalez. 

The  ovatc-oonie  shell  is  thin,  narrowly  nnibilicato,  rinnainon-buff  shad- 
ing into  l)ro\vn  behind  the  lip,  marked  witli  spots  and  interrupted  oblique 
and  zigzag  stripes  of  brown;  the  upper  whorls  olive-brown  or  reddish  brown. 
The  whorls  are  rather  strongly  convex;  suture  impressed,  in  the  last  half 
turn  descending  obliquely  and  then  ascending  shortly  to  the  lip.  The  sur- 
face has  little  luster  and  is  covered  with  a  minute,  close,  shallow  granulation 
and  weakly  marked  with  wrinkles  of  growth.  There  is  an  appearance  of 
rather  widely-spaced  spiral  striation  in  the  texture  of  the  shell,  conspicuous 
enough  in  a  proper  light,  but  scarcely  affecting  the  surface.  The  aperture 
occupies  about  60  per  cent  of  the  length;  interior  with  a  silvery  gleam  and 
showing  the  external  markings.  Peristome  reflected  and  recurved,  coral- 
pink.  Columella  triangularly  dilated  above,  hardly  folded.  Parietal  callus 
thin  and  transparent. 

Length  40.5  mm.,  diam.  23.6  mm.,  aperture  25.5  mm.  ;  4^  whorls.  Type. 

Length  35  mm.,  diam.  20.4  mm.,  aperture  20.7  nmi.;  4f,  whorls.    Fig.  4. 

Length  36  mm.,  diam.  21  mm.,  apertin-c  22.8  mm.;  4$  whorls.    Fig.  5. 

This  species  appears  closely  related  to  P.  episcopalis  (Pfr.)  a  larger 
shell  with  vinaccotis-brown  peristome.  P.  rirqatuf^  has  also  some  superficial 
resemblance  to  P.  tricolor  (Pfr. I,  but  that  Ecuadorian  «])ecies  differs  by  the 
narrow  jieristome  and  columella,  and  the  suture  does  not  ascend  to  the 
aperture  as  the  Colombian  species. 

Plectostylus  puiicarius  (Rvc). 

Fusagasuga  (Vicente  Guevara);  La  Goajira  (Baltazar  Guevara).  This 
is  a  much  plumper  shell  than  P.  virgatus. 

Plectostylus  episcopalis  (Pfr.). 

Cordillera  de  Bogota  (Vicente  Guevara).  This  species  stands  near  P. 
virgatus,  but  is  somewhat  more  solid,  larger,  darker,  the  columellar  fold 
stronger,  and  the  ajierture  and  lip  of  a  vinaceous-brown  color.  The  speci- 
men sent  is  imperforate. 

Plectostylus  delicatus,  new  species.    Plate  6,  fio;.';.  6.  7,  8,  8a. 

Soacha.  near  Bogota,  Colombia.   Type  and  paratypes  164577  A.N.S.P., 

collected  by  Vicente  Guevara.  ' 

The  ovate-conic  shell  is  thin,  imperforate,  hazel,  with  a  hydrophanous 
patt(M'n  (if  very  irregular,  white,  somewhat  zigzag  streaks  and  spots  on  the 
last  two  whorls,  the  earlier  whorls  dark  or  reddish.  The  suture  is  bordered 
below  by  a  dusky  band.  The  whorls  are  rather  weakly  convex,  the  last 
turn  of  the  suture  descending  obliquely.  The  surface  is  covered  with  a  very 
fine,  weak  granulation,  sometimes  almost  effaced;  the  early  whorls  smooth. 
The  aperture  is  large,  two-thirds  the  length  of  the  shell,  oblique,  ovate,  dark 
hazel  within.  Peristome  white,  very  little  thickened,  smooth,  very  narrowly 
expanded.  Columella  broadly  concave,  at  its  insertion  dilated  over  and 
closing  the  umbilicus.  Parietal  callus  transparent,  dusky  around  the  axis. 
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Length  31  mm.,  diam.  17  mm.,  aperture  20.3  mm.;  4',  whorls.  Type. 

"      31    "       "  17.5  "         "  21.4    "     4^  " 

"      36    "       "  19    "         "  23.7    "     4i  " 

"      29.7  "       "  18    "  21      "     4  " 

Sometimes  the  hydrophanous  markings  spread  over  most  of  the  surface, 
as  in  fig.  7.  This  species  resembles  P.  veranyi  (Pfr.)  somewhat,  but  it  is 
quite  distinct,  having  a  straighter  outer  lip  and  a  longer  scarcely  folded 
columella,  much  as  in  P.  sv^cinoides  (Petit) . 

Drymaeus  cantatus  medinanus,  new  subspecies.  Plate  6,  fig.  13. 

Region  of  Medina,  on  the  eastern  slope  of  the  Cordillera,  east  of  Bogota. 
Type  164672  A.N.S.P,,  collected  by  Manuel  Gonzalez. 

The  shell  is  umbilicute  fusiform,  nearly  white,  the  apex  buff,  last  half 
of  the  last  whorl  faintly  flesh-tinted,  the  back  of  the  expanded  lip  cartridge 

buff.  The  whorls  are  rather  short,  convex,  joined  by  a  well-impressed, 
slightly  irregular  suture.  Apical  I'}  whorls  have  the  usual  Drj/mncn.'i  sculp- 
ture; subsequent  whorls  with  line,  irregular  growth-wrinkles  and  some 
sparcely  scattered  malleation.  The  last  whorl  tapers  downward  and  is 
somewhat  compressed  around  the  moderately  wide  but  not  deep  umbilicus. 
The  aperture  is  conspicuously  narrowed  anteriorly,  livid  i)ink  inside,  darken- 
ing to  lilac  within  the  lip.  The  peristome  is  white,  well  expanded,  retracted 
at  the  narrow  base.  Columella  slightly  concave,  with  reflected  edge. 
Parietal  callus  thin,  pale  lilac.  Length  35.8  mm.,  diam.  17  mm.,  length 
aperture  18  mm.;  7  whorls. 

This  shell  is  very  similar  to  the  figure  of  D.  cantatus  (Rve.) ,  but  it  lacks 
the  small  spots  in  four  series,  which  ornament  that  shell.  D,  cantatus  was 
not  localized,  but  the  Denison  collection  whence  it  was  described,  contained 
many  Colombian  snails.  Lubomirski  recorded  it  from  Tarma,  Peru,  in  his 

catalogue  of  the  shells  collected  by  Jelski.  This  place  is  so  remote  from 
Medina  that  no  species  of  Drymaeus  is  likely  to  occur  in  both  places. 
Pending  the  receipt  of  further  information  on  the  habitat  of  D.  cantatus, 
I  am  naming  the  Medina  form,  although  the  difference  in  color  pattern  is 
in  itself  of  little  significance  in  this  genus. 

Drymaeus  tusagasuganus,  new  species.    Plate  6,  fig.  14. 

Tusagasuga,  Colombia.  Type  164570  A.N.S.P.,  collected  by  Vicente 
Guevara. 

The  ^holl  is  rather  narrowly  mnbilicate.  fusiform,  ivory  yellow,  pro- 
fusely streaked  with  chamois  and  cinnamon-buff,  darker  towards  the  base, 
and  with  more  distinct  stripes  on  the  spire;  the  back  of  the  expanded  lip 
orange-cinnaiiiou.  There  are  also  two  spiral  series  of  small  dark  spots  and 
dashes  on  the  hist  whorl.  The  l)uff  apex  shows  Dnjmacus  sculpture.  The 
whorls  are  weakly  convex,  the  last  tai)ering  anteriorly  and  a  little  com- 
pressed at  the  base.  Suture  narrowly  white-edged.  The  surface  is  glossy, 
with  irregular  growth  wrinkles.  The  aperture  is  veronia  ptui^le  within, 
lighter  in  the  throat.  The  thin,  well-expanded  peristome  is  veronia  purple, 
paler  at  the  edge,  retracted  at  the  base.  Columella  reflected,  and.  with  the 
thin  parietal  callus,  colored  like  the  lip.  Length  29.7  mm.,  diam.  12.3  mm., 
length  aperture  14.5  mm.;  7  whorls. 
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Drymaeus  felix  (Pfr.). 

Region  of  Villa  Vicencio,  coll.  by  Vicente  Guevara. 
Metorthalicus  powisianus  (Petit). 

Call,  in  western  Colombia,  coll.  by  Hmo.  Apolinar  Maria. 
Metorthalicus  atramentarius  (Pfr.). 

San  Gil,  collected  by  Hmo.  G.  Victor. 

STBEPTAXIDAE 

Streptaxis  anomphalus,  new  species.    Plate  6,  figs,  ii,  iia. 

Region  of  Villa  Vicencio.   Type  164579  A.N.S.P.,  collected  by  Vicente 

Guevara. 

The  iini')crf()rate  shell  is  somewhat  trochifcM-ni.  nearly  syinmetrical,  the 
base  of  the  last  whorl  a  little  flattened  in  front  of  the  aperture;  lateral  ont- 
lines  of  the  spire  are  convex.  Color  and  texture  as  in  S.  contusus.  The 
first  3^  whorls  are  smooth,  the  rest  regularly  rib-striate,  the  riblets  about 
equal  to  the  inter\'als,  which  are  closely  grooved  and  striate  spirally. 
There  are  a  few  rather  ineonspiriious  p;rowth-rest  lines  in  the  type,  two  on 
the  ])eniilt,  two  on  the  next  earlier  whorl.  The  base  is  smooth  and  filossy. 
The  peristome  is  reflected  and  recurved,  the  outer  margin  retracted;  dilated 
and  appressed  over  the  umbilicus.  Height  20.5  mm.,  diam.  23.8  mm.;  7f 
whorls. 

A  much  smaller  adult  shell  sent  with  the  type  measures,  height  14.6  mm., 
diam.  18  mm.;  6f  whorls  (Plate  6,  fig.  12). 

Compared  with  S.  dacositac  Glide  '-  from  Catica,  this  form  differs  by  the 
more  convex  outlines  of  the  spire  and  the  much  wider  aperture.  <S.  fuiicki 
(Pfr,),  reported  from  New  Granada,  is  much  more  depressed  and  oblique 
in  fifiure.  The  only  other  large  Strfpfaxi><  recorded  from  Colombia  is  S. 
subrctiulnris  Pfr..''  at  first  described  from  an  imlocalized  shell,  and  later 
reported  by  Pfeiffer  from  Rio  Janeiro  and  Bop;ota.  A.  D.  Brown  i  18G9, 
Joiirn.  do  Conchyl.  vol.  17,  p.  124)  reported  8.  subrciiiildris  from  Tijuca 
(misiirinted  "  .lijuco  "I,  about  30  miles  from  Pvio  de  Janeiro,  but  I  believe 
that  his  specimens  (Xo.  4420  A.X.S.P.)  are  not  really  that  species.  They 
have  the  verj'  convexly  conic  spire  of  S.  contimis,  and  were  collected  in 
company  with  it.  I  think  that  they  are  probably  a  form  of  contttsits. 

S.  anomphalus  differs  from  S.  subregviaris  by  being  imperforate  with 
the  outlines  of  the  spire  more  convex.  I  have  not  seen  suhregtUaris,  but 
according  to  the  figures  it  is  openly  umbilicate. 

Artemon  colombianus,  new  species.   Plate  6,  figs.  i6,  17,  18. 

Region  of  Villa  Vicencio.  Type  and  2  paratypes  figured  are  No.  164578 
A.N.S.P.,  collected  by  Vicente  Guevara. 

2  Proc.  Malae.  Soc.  London,  vol.  5,  p.  322,  pi.  12,  f.  5-7. 

8  See  Philippi,  Abbild.  u.  Besdu-eib.  neuer  Conch.,  vol.  2,  p.  127,  Helix  pi.  8,  figs.  12. 
The  figures  published  later  in  the  Conchylien  Cabinet  appear  to  be  copies  of  Fhilippi's. 
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The  shell  is  umbilicate,  the  width  of  umbilicus  eontaiiuvl  5]  to  5.1  times 
in  the  diameter;  corneous  with  a  faintly  olive-buti"  tint;  depressed,  with  low 
conoid  spirej  very  obtusely  subanguhir  periphery  and  convex  base;  com- 
posed of  about  7  closely  coiled,  slowly  increasing,  convex  whorls.  The  sur- 
face is  smooth  in  the  first  3  whorls,  the  rest  regularly  costulate-striatc,  the 
striae  about  equal  to  their  intervals,  which  are  irrcjiularly  indented  and 
grooved  spirally.  The  striae  do  not  extend  below  the  i)eripliery,  the  base 
being  smooth  and  glossy,  showing  faint  growth-winkles  only.  There  are 
usually  2  growth-rest  ridges  on  the  last  whorl  and  inconspicuous  ones  on 
preceding  whorls.  The  lunate  aperture  is  rather  strongly  oblique.  Peri- 
stome sliuhtly  ihickcned  and  narrowly  reflected  at  outer  and  basal  margins. 
Umbilicus  somewhat  well-like,  contracting  but  slowly  within. 

Height  16.2  mm.  diam.  24.8  mm.;  7  whorls. 

Height  14.7  mm.,  diam.  23.6  mm.;  6§  whorls. 

So  far  as  I  know,  this  is  the  first  Artemon  from  Colombia.  Usually  the 
peristome  expanded  at  the  last  growth-rest,  or  the  last  two,  so  that  speci- 
mens with  the  lip  finished  will  be  found  considerably  smaller  than  the 
dimensions  given  above. 

OLEACINIBAE 

Eaglandina  apolinari,  new  species.   Plate  6,  fig.  15. 

Eastern  slope  of  the  Cordillera  de  Bogota.  Type  164580  A.N.S.P. 

The  narrowly  oblong  shell  is  rather  tiiin,  of  a  brown  hazel  color,  with  a 
light  band  below  the  suture  of  the  embryonic  whorls,  the  apex  white.  The 
whorls  increase  regularly  in  width  and  are  rather  weakly  convex,  the  last 

somewhat  compressed.  The  outlines  of  the  spire  are  noticeably  convex. 
There  are  3i  embryonic  whorls,  very  weakly  convex,  nearly  smooth,  the 
apex  obtuse.  Subsequent  whorls  are  irregularly  weakly  striate,  the  last 
two  whorls  shortly  and  finely  plicate  below  the  suture,  which  is  not  mar- 
ginate;  under  a  strong  lens  fine,  weak  spiral  lin(  <  are  seen  on  the  last  two 
turns,  becoming  obsolete  on  the  latter  part  of  the  last.  The  aperture  is  de- 
cidedly less  than  lialf  of  the  total  length,  pinkish  within,  the  thin,  smooth 
lip  having  a  whitish  border.  The  columella  is  whitish,  moderately  concave. 
Length  46.7  mm.,  diam.  16.4  mm.,  length  aperture  21  mm.;  6$  whorls. 

It  is  related  to  E.  isabella  Pils.^  from  northwestern  Colombia  but  it  is 
much  larger  with  the  same  number  of  whorls,  the  sculpture  is  weaker,  and 
the  suture  is  not  margined.  The  apex,  though  obtuse,  is  not  truncate,  as  it 
is  in  E.  isabella, 

Eaglandina  bogotensis  (Da  Costa).   Plate  6,  fig.  10. 

One  specimen  from  the  region  of  Villa  Vicencio  (No.  164581  A.N.SP.) 
is  apparently  not  adult.  It  is  narrower  than  Da  Costa's  tjrpe  of  E.  hogo- 
tensis^  and  the  lateral  outlines  of  the  spire  are  distinctly  though  weakly 
concave.   Length  45  mm.,  diam.  17.4  mm. ;  6|  whorls. 

*  Man.  Conch.  (2),  vol.  19,  p.  183. 

^GUmdina  bogotenns  Da  Costa,  Proc.  Malac.  Soc.  Lond.,  vol.  6,  p.  6,  pi.  1,  f.  5. 
1904. 

Euglandina  bogotenns  (Da  C),  Pilsbry,  Man.  Conch.  (2),  vol.  19,  p.  179,  pi.  20, 
f.  9  (not  f.  7). 
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Lymnaea  bogotensis,  new  species.   Plate  6,  fig.  9. 

Bogota.  Type  164556  A.N.S.P.,  collected  by  Hmo.  Apolinar  Maria. 

The  shell  is  uiiibilicute,  ovate,  thin,  light  brown,  with  short,  conic  spire; 
glossy,  with  fine,  irregular  striae  and  wrinkles  of  growth,  which,  above  the 
periphery,  are  cut  into  long  granules  by  some  indistinct  spirals.  The  large 
aperture  is  oblique,  ovate,  broadly  rounded  below.  Columella  dilated  above, 
passing  in  a  very  wide  angle  into  tlic  thickened  jiarietal  callus.  There  is  a 
distinct,  long  fold,  chiefly  visible  in  an  oblique  view  in  the  mouth.  Length 
13.7  mm.,  diam.  8.6  mm.,  length  aperture  9.8  mm. 

Lymnaea  selli  (Preston). 

Liinnea  selli  Preston  1907,  Ann.  2^1ag.  N.  H.  (7j,  vol.  20,  p.  496. 

Usaqueu,  Bogota,  collected  by  R.  P.  E.  Rochereau.  It  was  described 
from  Bogota. 

PLANO&BIDAE 

Helisoma  canonicum  (Cousin). 

Bogota.  The  specimens  agree  well  with  the  account  of  this  Ecuadorian 
species. 

AMPULLAWEDAE 

Pomacea  producta  (Rve.)- 

Region  of  Villa  Vicencio,  collected  by  Vicente  Guevara. 

MUTET.TDAE 

Anodontites  trautwiniana  (Lea). 

Cali,  in  western  Colombia. 

Explanation  of  Plate  6. 

Pigs.  1.  2.   PIcclostylus  apolinari,  n.  sp. 

FiffP.  3-5.    Plecloslylus  virgolus,  n.  sp. 

Figs.  6-8;i.    PIcctostylus  dclicalus,  n.  sp. 

Fig.  9.   Lymnaea  bogotensis,  n.  sp. 

Fig.  10.   Euglandina  bogotensis  (DaCosta),  var. 

Figs.  11,  11a.  12.   Streptaxis  anomphal'us,  n.  sp. 

Fig.  13.    Drymaeus  cantaliis  nicflinanus,  n.  siibsp. 

Fig.  14.  Drymaeus  tusagasuganus,  n.  sp. 

Fig.  15.  Euglandina  apoUnari,  n.  sp. 

Figs.  15-18.  Artemon  colombiamis,  n.  sp. 
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ZOOLOGICAL  ££SULIS  OF  THE  THIBD  D£  SCHAU£NS££  SIAMESE 
EXPEDinOir,  FAET  YI.-- USEES  OBTAINED  IN  1934 

BY  Henry  W.  Fowler. 

Since  the  two  papers  on  Siamese  fislies  publislied  in  tlicsc  Phockedings 
in  1934  other  extensive  collections  have  been  secured  by  Mr.  Roclolphe 
Meyer  dc  Schaiiensce  for  the  Academy.  These  materials  number  2394  speci- 
mens, represented  Ijy  298  species  of  which  25  are  here  described  as  new, 
besides  a  new  subfamily.  Many  are  marine  or  tidal,  and  were  obtained  at 
Bangkok  in  May,  July  and  September,  Paknam  in  August,  and  Sriracha 
in  July.  Fresh-water  materials  were  obtained  at  Keng  Sok,  southwest 
Siam,  in  February;  at  Srisawat,  in  west  central  Siara,  in  July;  at  Khao 
Nam  Poo,  north  central  Siam,  in  October. 

In  comparison  with  the  materials  already  reported  it  is  interesting  to 
note  that  comparatively  few  species  have  been  duplicated,  especially  in  the 
fresh-water  forms.  As  several  dates  apply  to  the  specimens  taken  at 
Bangkok,  it  is  to  be  asswned  all  were  obtained  during  May,  unless  other- 
wise mentioned. 

The  Academy  is  indebted  to  Mr.  De  Schauensee  for  this  handsome  gift 
to  its  museum,  especially  as  so  many  of  the  species  were  not  previously 
represented. 

OBECTOLOBIDAE 
Hemiscylliiiin  griseuin  (MuUer  and  Henle).  Figure  i. 

One,  300  mm.,  Bangkok.  In  these  Proceeoings  vol.  85,  1933,  p.  234, 
under  Scyliorhinidae  the  subfamily  name  Galeinae  should  read  Scylior- 
hiniae,  type  genus  Scyliorhinus  Blainville  1816. 

GALEORHINIDAE 

Scoliodon  sarrakowah  (Cinier).   Figures  2  (lateral  view)  and  3  (head  below). 
One,  293  nun.,  Bangkok, 

Scoliodon  walbeehmi  (Bleeker).   Figures  4  (lateral  view)  and  5  (head  below). 
One,  323  mm.,  Bangkok. 

DASTATIDAE 
Dasyatis  imbricatus  (Schneider).  Figure  6  (Bangkok). 

Five,  disk  length  50  to  104  mm.,  disk  width  45  to  90  mm.  Entirely 
smooth.  Sriracha,  July  19  and  24. 

One,  disk  length  84  mm.,  disk  width  83  mm.   Body  smooth,  except  2 
small  asperities  on  middle  of  disk  above.   Paknam,  August  28. 
One,  400  mm.  total  length,  disk  width  180  mm.  Bangkok. 
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Dasyatis  kuhlii  (Muller  and  Henle). 

One,  290  mm.  long,  disk  width  154  mm.,  Bangkok.  Garman  places  his 
Dasybdtus  varidcns  as  a  doubtful  synonym  of  this  species.  I  have  ex- 
amined the  type  in  the  U.  S.  National  Aluseum  and  find  it  synonymous. 

MTUOBATIDAE 
Aetomylaeus  maculatus  (Gray).  Figure  7. 

One,  disk  length  120  mm.,  disk  width  193  nmi.,  tail  423  mm.,  Bangkok. 
The  broad  roof -like  projection  over  the  spiracle  conspicuous.  The  colora- 
tion of  this  early  stage  of  the  specimen  here  figured  not  previously  noticed. 

The  generic  name  has  been  changed  to  Aetomyleus  by  Sharp  1912. 
Wrongly  spelled  Aetomylus  in  my  "  Synopsis  of  the  Fishes  of  China  "  1930. 

NOTOPTEBIDAE 
Notopterus  chitala  (Buchanan-Hamilton). 

One,  274  mm.  Tail  with  (5  -on  left,  6  on  right  side)  large,  black,  pale 
edged  ocelli  posteriorly.   Bangkok,  May. 

One,  49  mm.,  Paknam,  August  28. 

Notopterus  notopterus  (Pallas). 

Three,  118  to  148  mm.,  Bangkok. 

DUSSUMJEIUIDAE 

Dussumieria  acuta  \  alcnciennes. 

One,  124  mm.,  Paknam;  two,  110  to  145  mm.,  Bangkok.  Depth  4^  to  5. 
■Scales  about  45. 

DO&OSOMIDAE 

Nematalosa  nasus  (Rloch). 

Six,  173  to  180  mm.,  Bangkok. 
Anodontostoma  chacunda  (Buchanan-Hamilton). 

One,  10  mm.,  Paknam,  August  28;  three,  66  to  99  mm.,  Sriracha,  July 
10  and  24,  August  28;  49  examples,  52  to  88  mm.,  Bangkok. 

CLTJPEIDAE 
Hilsa  kanagurte  (Bleeker).  Figure  8. 

Eleven,  163  to  186  mm.,  Bangkok,  July  23. 

Kowala  thoracata  X'alcnciennes.    Figure  9  (P>angkok). 

Six.  GO  to  88  mm..  Paknam:  17  oxami)les,  44  to  98  mm.,  Bangkok. 
Sardinella  sirm  (Riii>i)cir).    Figure  10  (  l!angkok). 

Seven,  165  to  200  mm.,  Bangkok;  one,  168  mm.,  Sriracha,  July  10. 
Harengula  brachysoma  (Bleeker). 

Eight,  74  to  137  mm.,  Bangkok;  one,  133  mm.,  Sriracha;  one,  109  mm., 
Paknam,  August  28.  All  show  blackish  blotch  at  dorsal  origin. 
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1.  Il€tni.«'i/Ilium  griseum.  2,  3.  ScuUodon  sanakowah. 
4,  5.  Scoliodon  walbeehmi.  6.  Dasyatis  irnbricalus. 
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Corica  laciniata,  new  species.    Figure  ii  (type). 

Deptli  4  to  4:-|  ;  head  3,^  to  3^-,  width  2]  to  21.  rSiioui  31  to  4  in  head 
from  snout  tip;  eye  3  to  3^,  greater  than  snout  or  interorbital;  maxillary 
reaches  -J  to  |  in  eye,  expansion  2  in  eye,  length  2^  to  2|  in  head  from 
snout  tip;  apparently  no  teeth;  interorbital  4  to  51,  low,  slightly  convex. 
Gill  rakers  11  -f  21,      in  eye;  gill  filaments  Ts  of  gill  rakers. 

Scales  30  or  31  in  lateral  series  from  shoulder  to  caudal  base  and  2  or  3 
more  on  latter;  10  scales  transversely  at  dorsal  origin,  14  or  15  predorsal 
scales.  Caudal  base  scaly.  Scales  with  12  to  14  well-contrasted,  marginal, 
straight,  basal  striae,  group  above  and  below  axis  each  with  parallel  striae 
so  their  angles  would  converge;  basal  circuli  35  to  38,  obsolete  apically. 
Abdominal  scutes  10  or  11  +  8  or  9. 

D.  Ill,  11,  I,  first  branched  ray  If  to  li  in  total  head  length;  A.  iii^ 
11  +  2  or  III,  12  -f  2,  first  branched  ray  2f  to  2f ;  caudal  IJ  to  1,  forked, 
lobes  pointed;  least  depth  of  caudal  peduncle  2.^  to  2j;  pectoral  1-|  to  If, 
rays  i,  10;  ventral  rays  i,  7,  fin  1^^  to  2  in  total  head  length. 

Color  pale  to  whitish,  fading  pale  brown  in  alcohol.  Back  above  with 
dark  spots  or  dots.  Iris  whitish.  Dorsal  and  caudal  dusted  with  dark  gray. 

A.N.S.P.,  No.  61415.  Bangkok.  Siam.  May  1934.  Length  65  mm. 
Type.  Also  Nos.  61416  to  61457  and  60519  to  60551,  same  data.  Length 
46  to  53  mm.  Paratypes. 

Also  2  from  Faknam,  52  to  58  mm. 

A  species  related  to  Corica  soboma  (Buchanan-Hamilton),  reported 
from  the  Bangpakong  River  by  Dr.  H.  M.  Smith  in  1933.  According  to 
Day  its  scales  are  given  as  40  to  42.  Day  also  places  Spratella  pseudopterus 
Bleeker  as  doubtful  synonym.  It  was  described  from  Borneo  and  is  ad- 
mitted as  a  valid  species,  Corica  pseudopterus  by  Weber  and  Beaufort,  with 
scales  37  to  40.  The  chief  distinction  for  Corica  laciniata  would  therefore 
be  larger  scales,  or  32  to  34  in  a  lateral  series.  Day's  figure  of  Corica 
soboma  shows  the  dorsal  origin  midway  between  the  front  edge  of  the  eye 
and  the  caudal  base  and  the  anal  fins  not  distinctly  separated. 

{laciniata,  gashed,  with  reference  to  the  divided  anal  fin.) 

Clupeoides  exilis,  new  species.    Figure  12. 

Depth  4  to  41;  head  3..\  to  3},  width  2i  to  2|.  Snout  4  to  4^;  in  head 
from  snout  tip;  eye  3  to  31,  greater  than  snout  or  interorbital;  maxillary 
reaches  i  to  i  in  eye,  expansion  2^  to  2^^  in  eye,  length  2^-  to  2|  in  head 
from  snout  tip;  teeth  not  evident;  interorbital  4^  to  4^,  low,  slightly  convex. 
Gill  rakers  13  +  23,  lanceolate,  If  in  eye;  gill  filaments  ;|  of  gill  rakers. 

Scales  30  or  31  in  lateral  series  from  shoulder  to  caudal  base  and  2  or  3 
more  on  latter;  10  scales  transversely  at  dorsal  origin;  13  or  14  predorsal 
scales.  Caudal  base  scaly.  Scales  with  4  to  6  basal,  marginal,  slightly 
radiating  striae;  circuli  45  to  50  basally,  not  extended  apically.  Abdominal 
scutes  10  or  11  +  9  or  10. 

D.  Ill,  11,  I  or  III.  12.  I.  tirst  branched  ray  li  to  11  in  total  head  length; 
A.  Ill,  14,  1  to  ill,  16,  I,  first  branched  ray  1^  to  2;  caudal  1  to  1^,  deeply 
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7.  Aetoniylaem  maculatus.    8.  Hilsa  kanagurta. 
9.  Kowala  thoracata. 
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forked,  lubes  sharp  pointed;  least  depth  of  caudal  peduncle  2^  to  2;^;  pec- 
toral li  to  If,  rays  i,  10;  ventral  rays  i,  7,  fin  1^  to  2  in  total  head  length. 

Very  pale  brown  to  whitish  generally.  Back  above  with  scattered  dark 
gray  dots,  few  also  at  end  of  snout  and  on  oraninm  more  distinct.  Iris- 
whitish,  turning  gray  in  alcohol.  Fins  pale  or  whitish,  with  gray  on  front 
edge  of  dorsal  and  ui)per  and  lower  edges  of  caudal,  also  tip  of  each  caudal 
lobe  usually  dark  gray. 

A.N.S.P.,  No.  60508.  Bangkok,  Siam.  May  1934.  Length  65  mm.  Type..  • 
Also  Nos.  60509  to  60518  and  61476  to  61488,  same  data.  Length  46  to  58. 
mm.  Paratypes. 

This  interesting  fish  has  greatly  the  appearance  of  Corica  Buchanan- 
Hamilton.  I  place  it  with  Clupeoides  Bleeker  following  Regan's  distinc- 
tions in  1922,  especially  in  its  scale  structure  with  a  single  transverse  groove, 
the  rest  radiating.  It  differs  from  known  species  of  Clupeoides  in  fewer 

scales,  32  to  34  compared  with  35  to  42. 

Cluprn  huae  Tirant  1883,  emended  and  called  Clupeoides  huecnsis  by 
Chevey  1932,  is  imperfectly  noticed  from  Cochin  China:  Dcj^th  4Hn  body;, 
head  more  than  5;  no  teeth  in  jaws  or  on  tongue;  lateral  scales  31,  trans- 
versely 14;  abdominal  scrrac  15  -f-  13;  D.  iii.  12;  A.  17  or  18;  silvery,  with 
black  spot  on  neck  and  anotiier  at  pectoral  base;  length  100  mm.  This- 
nominal  species,  which  may  belong  to  Kowdld,  differs  in  a  much  smaller 
head,  more  numerous  scales  transversely,  more  abdominal  serrae  and  dif- 
ferent coloration. 

Most  of  my  examples  of  both  Corica  laciniata  and  Clupeoides  exilic 
show  traces  of  a  faint  lateral  longitudinal  band,  more  distinct  on  sides  of 
caudal  peduncle. 

iexUia  slim.) 

Ilisha  brachysoma  (Bleeker). 

One.  122  mm.,  Bangkok;  one,  138  mm.,  Paknaui,  August  28. 

Ilisha  indica  (Swainson).    Figure  13. 

Four,  223  to  228  mm.,  Bangkok, 
Opisthopterus  indicus  ('S\vain?on). 

One,  154  mm.,  Bangkok. 

ENGBAUUDAE 

Thrissocles  baelama  (Forskal).   Figure  14  (Bangkok). 

Fourteen,  56  to  82  mm.,  Bangkok;  three,  64  to  85  mm.,  Paknam;  four^ 
63  to  67  mm.,  Sriracha,  June  10. 

Thrissocles  mystax  (Schneider). 

Fifteen,  110  to  186  mm.,  Bangkok;  one,  188  mm.,  Paknam. 
Thrissocles  hamiltonii  (Gray). 

One,  113  nnu.,  Bangkok,  A.  11,  34,  i;  one,  143  mm.,  Paknam,  August  28^ 
A.  m,  36, 1. 
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12.  Clupeoides  exiiis.     13.  Ilisha  indica. 
14.  ThrisBOcles  haekma. 
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Lycothrissa  crocodilus  ( lileekcr) . 

Xiiieteeii,  69  to  230  mm.,  Bangkok. 
Setipinna  taty  (\'aler.cienncs) . 

Three.  48  lo  108  nun..  Paknam,  August  28.  A.  iir,  45,  origin  below 
front  of  dorsal  base.  Pectoral  blackish  subterminally  and  filament  reaches 
first  third  in  anal. 

Coilia  macrognathos  Bleeker.    Figure  15  (Bangkok). 

Kiuht.  90  to  163  mm..  Paknam,  August  21  and  28;  25  examples,  44  to 
170  nnn.,  Bangkok.  July  2  and  4.  Agree  largely  with  Weber  and  Beaufort's 
account  in  their  free  pectoral  rays,  anal  lin  rays  and  alxlominal  scutes. 
They  differ  a  little  in  that  the  dorsal  origin  is  mostly  a  little  behind  the 
ventral  origin.  Bleekcr's  figure  show^  the  dorsal  origin  in  advance  of  the 
ventral  origin.  The  large,  wide  ma.xillary  seems  to  be  a  character  of  dis- 
tinction. Weber  and  Beaufort  give  "about  22  gill  rakers"  though  my 
specimens  show  30. 

CoUa  macrognathus  aequidentata  Chabanaud  from  Saigon,  on  examples 
to  217  mm.  is  described  with:  D.  13;  A.  76  to  80  (my  specimens  70  to  72) ; 
abdominal  serrae  36  to  38  (my  specimens  32  to  35). 

HONOPTEBIDAE 

Macrotrema  caligans  (  Cain<ir). 
One,  140  mm.,  Bangkok. 

OPHICHTHTIDAE 
Pisodonophis  boro  (Buchanan-Hamilton). 
One,  422  mm.,  Bangkok. 

PLOTOSIDAE 

Plotosus  caaius  Buchanan-Hamilton. 

Three,  145  to  170  mm.,  Bangkok;  four,  79  to  238  mm.,  Sriracha,  June 
10  and  July  24. 

SHUSIDAE 
Belodontichthys  dinema  (Bleeker). 
One,  300  mm.,  Bangkok.   A.  84. 

Ompok  bimaculatus  (Bloch). 

Two.  170  to  180  mm.,  Bangkok,  September  24. 

Kryptopterus  bicirrhis  (\  alcnciennes) . 

Six,  124  to  ]4()  mm.,  Bangkok.  Most  iiave  the  rudimentary  dorsal  fila- 
ment, evidently  where  absent  due  to  damage  of  specimen. 

Kryptopterus  apogon  (Rleeker). 

One,  120  nun..  Bangkok.  More  like  Bleekcr's  figure  of  Phalacronottta 
micropogon,  which  does  not  show  the  mandibular  barbel. 
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15.  Coilia  macrognathos.       16.  Pangasius  .s/n//ic/ms. 
17.  Pangasius  macronema.     18.  Pangasius  jowleri. 
19.  Pangasius  taeniura. 
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Kryptopterus  hexapterus  (Blcckcr). 

One,  123  mm.,  Bangkok.  Na.-^al  barbel  reaches  i  in  pectoral  and  man- 
dibular barbel  3  in  head.    No  dorsal.    A.  ii,  70. 

PANGASIIDAE 

Pangasius  siamensis  Steindachner.  Figure  i6,  with  vomerine  teeth  (upper  iiv'^ert). 

Fifteen,  38  to  167  mm.,  Bangkok,  IMay  and  July  2  to  4.   Eye  4J  to  6^ 

in  head;  maxillary  barbel  reaches  ])ectoral  origin  or  end  of  fin;  vomerine 
teeth  ill  2  large,  rounded  patches;  A.  n,  32  to  34.  In  the  species  of  this 
genus  and  TarJnjsKru.s  figured  in  this  paper  the  small  inserts  above  the  head 
represent  the  vomerine  teeth. 

Pangasius  macronema  Bleeker.   Figure  17  (caudal  mutilated),  with  vomerine  teeth 

(upixT  insert). 

Two,  80  to  117  mm.,  Bangkok.  Chevcy  1930  has  given  a  figure  and 
descrii)tion  of  a  young  example  o()  mm.  long  doubtfully  referred  to  this 
species.  It  differs  strikingly  in  the  ventral  fin  inserted  slightly  before  the 
first  dorsal. 

Pangasius  fowleri  H.  M.  Smith.    Figure  18,  with  vomerine  teeth  (upper  insert). 
One,  203  mm,,  Srisawat,  July.    A.  iv,  38. 

Pangasius  taeniura,  new  species.   Figure  19  (paratype),  with  vomerine  teeth  (upper 

insert) . 

Depth  4i  to  4ii;  head  3.}  to  3§,  width  1^  to  1^.  Snout  3  to  4  in  head; 
eye  4  to  4f,  1  to  If  in  snout,  3i  to  3^  in  interorbital ;  mouth  width  2  J  to  2f 
in  head,  gape  nearly  reaches  eye ;  moderately  narrow  bands  of  minute  villi- 
form  teeth  in  jaws  and  shorter  arched  band  on  vomer  each  side  and  parallel 
or  only  dividcfl  medially,  also  each  section  constricted  a  little  medianly; 
maxillary  barbel  reaches  shghtly  beyond  pectoral  origin,  mental  barbel 
reaches  opercle;  interorbital  1^  to  1*  in  head,  broadly  convex.  Gill  rakers 
4  +  9,  short,  lanceolate,  ^  of  gill  filaments,  which  ^  of  eye. 

Upper  surface  of  head  covered  with  thin  skin,  smooth.  Occipital  exten- 
sion continuous  with  bony  spine  forward  from  spinous  dorsal  base.  Humeral 
extension  moderate,  1^  to  twice  eye  diameter.  Lateral  line  complete,  axial 
along  side  of  body  and  few  short  branches,  chiefly  below,  on  costal  region. 

D.  I,  7,  spine  moderately  robust,  nearly  straight,  both  cdiics  with  an- 
trorse  serrae  and  lower  front  edge  with  very  small  crowded  siiinules.  first 
branched  ray  1^  to  II  in  head;  adipose  fin  2\  to  2\;  A.  iv.  24.  i  or  iv,  25,  i, 
first  branched  ray  1^-  to  2;  least  depth  of  caudal  peduncle  3^  to  3^;  pec- 
toral to  li,  spine  with  both  edges  serrate  and  14  serrae  along  outer  edge, 
rays  10  or  11;  ventral  i,  5,  fin  1 3^  in  head;  caudal  3^  to  3§  in  rest  of  fish, 
deeply  forked. 

Back  and  upper  surfaces  dark  grayish,  with  lateral  extension  along  front 
of  lateral  line  and  another  along  side  of  abdomen  inclined  little  backward 
towards  front  of  anal.  Iris  gray.  Fiider  stirfaces  of  body,  including  barbels, 

whitish.  Dorsal  dark  gray  teriiiiiially,  jiale  to  wliitish  basally.  Adipose 
fin  grayish  basally,  whitish  terminally.  Caudal  with  dark  gray  longitudinal 
band  in  each  lobe,  otherwise  whitish.    Lower  fins  whitish. 
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20.  Tachysurus  maculalxis.      21.  Tachysurus  caelaLus. 
22.  Tachysuruft  Jiulanochir.     23.  Hcmipimclodus  bicolor. 
24.  Hcmipimclodus  horneensis. 
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A.N.S.P.,  No.  61753.  liangkok,  Siani.  September  24,  1934.  Length 
85  mm.   Type.   Also  No.  61754,  same  data,  pai-atyi)e.   Lenstli  83  mm. 

Known  by  its  coloration,  especially  the  dark  longitudinal  band  in  each 
caudal  lobe.  Chevey  1930,  figures  and  describes  a  small  example  50  mm. 
long,  which  he  doubtfully  refers  to  Pangasius  pangasius  (Buchanan-Hamil- 
ton), differing  in  a  greatly  smaller  eye  little  over  5  in  the  head  and  with 
different  coloration.  It  thus  follows  that  P.  pangasius  may  be  distin- 
guished by  its  smaller  eye,  4  to  6  according  to  Weber  and  Beaufort,  and  its 
caudal  fin  not  contrasted. 

(raivM  band  -j~  tail.) 

TACHYSUEIDAE 

Tachysurus  maculatus   (^Thuiiberg).    Figure  20  (young,  Ijangkok),  with  vomerine 
teeth  (upper  insert). 

Two,  152  to  174  mm.,  Bangkok;  one,  222  mm.,  Sriraja,  June  10.  Last 
with  adipose  fin  brown  like  back. 

Tachysurus  caelatus  (Valenciennes).  Figure  21  (youn^,  Bangkok),  with  vomerine 
teeth  (upper  insert). 

Seven,  62  to  164  mm.,  Paknam,  August  21 ;  81  examples,  48  to  179  mm., 
Bangkok,  May  and  July.  In  small  or  young  examples  the  first  dorsal  ray 
is  elongate  or  well  extended  beyond  the  dorsal  spine  and  may  reach  the 
middle  of  the  adipose  fin.  These  correspond  to  the  Pimelodus  nenga  Bu- 
chanan-Hamilton, figured  as  Arius  nrugti  by  Day,  who  says  it  "  is  closely 
allied  to  .4.  avlatus,  its  maxillary  barbel  is  longer,  the  dorsal  spine  more 
produced,  and  its  colours  different."  His  figure  of  Anus  coclatics"  also 
has  its  posterior  nostril  midway  in  the  snout,  though  in  Blcekcr's  figiu'es  of 
Arius  (trills  and  An'us  pithida  the  posterior  nostril  is  well  advanced  or  near 
tlie  first  third  of  the  snout. 

Tachysurus  melanochir  (Bleeker).   Figure  22  (young),  with  vomerine  teeth  (upper 

insert) . 

Thirteen,  71  to  130  mm.,  Bangkok.  All  paler  than  Bleeker  gives,  or 
with  but  little  dark  ))igment  in  fins. 

Ketengus  typus  Bleeker. 

Four  in  May,  114  to  168  mm.,  one  in  July,  118  mm.,  from  Bangkok. 
Hemipimelodus  bicolor,  new  species.   Figure  23. 

Deptli  41:  head  3i.  width  l.V.  Snout  3  in  head;  eye  fiii,  2.^  in  snout, 
3f  in  interorbital,  eyelids  five;  mouth  width  2*  in  head;  maxillary  reaches 
half  way  to  eye;  teeth  in  villiform  bands  in  jaws,  irregularly  5  to  8  teeth 
transversely  above  and  3  or  4  transversely  below;  no  teeth  on  palate  or 
tongue;  maxillary  barbel  not  quite  reaching  pectoral  origin,  outer  mental 
reaching  ^  same  space  and  inner  mental  but  slightly  over  I;  interorbital 
2yo  iu  head,  rather  low  and  broadly  convex;  occijutal  fontanel  broad,  long, 
extends  from  little  behind  nostrils  to  front  of  occipital  plate  shortly  before 
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hind  t'd^c  of  ^ill  oiieninc:.  (  iill  rakers  5  +  13,  rather  short,  blunt,  strong, 
2^  in  j^ill  hhunent^^  whicli  equal  eye. 

Cranium  and  occipital  bridge  rather  coarsely  rugose  striate,  latter  con- 
tinuous with  dorsal  plate.  Humeral  extension  short,  long  as  eye.  Lateral 

line  axial,  distinct,  with  numerous  short  branches  anteriorly. 

D.  I,  0.  I.  sjiine  with  antrorse  serrac  along  both  edges,  on  front  edge  finer 
and  more  feeble  basally,  first  branched  ray  1-^  in  head;  adipose  fin  2g; 
A.  IV,  14,  I,  second  branched  ray  2j^q;  upper  caudal  lobe  1^-  ;  least  depth  of 
caudal  pc(limcle  34;  jiectoral  1^,  both  edges  of  spine  with  antrorse  serrae 
of  which  about  32  on  inner  edge  more  distinct,  branched  rays  9;  ventral 
2yo  ill  head,  rays  i,  5. 

Color,  a  large  olive  blotch  on  cranium  extending  back  over  to  the  pre- 
dorsal  along  and  below  dorsal  irregularly  until  half  way  or  more  in  post- 
dorsal  region  before  adipose  fin.  tipper  surface  of  tail  below  adijiose  fin 
and  above  lateral  line,  also  same  of  caudal  peduncle,  olivo.  Re>t  of  body 
white,  witii  creani-colori'd  tints  on  snout,  ciieeks.  openings  and  most  of 
fins  basally.  Iris  gray.  Barbels  whitish.  Dorsal  grayish  terminally,  also 
obscure  gray  blotch  medially  and  transversely.  Adipose  fin  largely  blackish 
terminally.  Caudal  with  each  lobe  Iarg(>ly  grayish  medially.  Lower  fins 
with  grays  medially,  little  more  dark  on  front  of  anal. 

A.N.S.P.,  No.  60777.  Bangkok,  Siam.  May  1934.  Length  252  mm. 
Type. 

Known  by  its  greatly  contrasted  coloration.  Tt  approaches  somewhat 
Hc7?iipifn(  lodus  rclutiniis  AW'bcr.  from  New  (iuinea.  in  its  adi]iose  fin  en- 
tirely al)ove  the  anal,  free  edge  of  the  eye.  and  mmiber  of  gill  rakers,  but 
differs  in  shorter  bari)els  and  distinct  axillary  pore. 

( hirolor.  two  colors.) 

Hemipimelodus  borneensis  (Hkckcr).    Figure  24  (young). 

Six,  40  to  130  mm.,  Bangkok. 

Hemipimelodus  cochlearis,  new  species.   Figure  25,  with  upper  teeth  (upper  insert). 

Depth  5.]  to  6i-;  head  3i  to  3;^.  width  to  1^  Snout  3  to  3}  in  head; 
eye  9i  to  IO4,  3j  to  3}  in  snout,  4  to  4^  in  interorhital,  eyelids  free;  mouth 
width  34  to  3^  in  head;  lips  smooth,  upper  surface  of  snout  above  upper 
lip  and  chin  behind  lower  liji  rather  coarsely  papillose;  maxillary  barbel 
falls  little  short  of  pectoral  origin,  outer  mental  barbel  5  space  to  jiectoral 
origin  and  inner  motital  barbel  hut  little  shorter;  teeth  in  villiforni  bands 
in  jaws,  about  4  to  (1  teeth  irregularly  and  transversely;  small  jiatcli  of 
villiform  teeth  on  each  ])alatine,  wide  set;  interorhital  2i  to  2ii  in  head, 
broad,  low,  slightly  convex.  Gill  rakers  3  +  6,  short  points,  ^  of  gill  fila- 
ments, which  subequal  witli  eye. 

Cranium  and  to)i  of  head  (•o\'ei'ed  with  thin  skin,  though  former  and 
complete  occipital  bridge  to  dorsal  plate,  with  rather  large  rugosities. 
Occij)ital  fontanel  long,  extends  from  front  of  interorhital  to  occipital  ex- 
tension or  above  middle  of  operde.  Humeral  extension  short,  but  little 
longer  than  eye.  Lateral  line  axial,  distinct,  with  manv  -hort  branches 
both  above  and  below  most  of  its  extent.  Humeral  pore  distinct. 
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D.  1,  7,  spine  long,  slender,  both  edges  antrorscly  serrate,  with  22  to  28 
serrae  along  front  edge  and  17  or  18  along  hind  edge,  first  branched  ray  1^ 

to  1^  in  head,  dcpn  -^cd  fin  reaching  about  1|  to  ailiposc  fin;  adipose  fin 
length  2^;  to  2;^  in  head;  A.  tit  or  tv,  17  or  18,  third  or  fourth  ray  li  to  2i; 
caudal  1[  to  1],  well-foi'kcd,  rather  short  lobes  broad  and  pointed;  least 
depth  of  caudal  peduncle  4  to  4^;  pectoral  Ig  to  1^,  rays  9  or  10,  both 
edges  of  spine  antrorsely  serrate  of  which  14  on  inner  edge;  ventral  rays 
I,  5,  fin  2  in  head. 

Back  and  uiijior  surface  p;rayish  or  dral),  behtw  wliitish.  lMl<j;es  of  snout 
pale  or  whitisli  all  ai'ound.  Barbels  wliitish.  Iris  grayish.  Fins  all  pale  or 
light,  more  or  les>  grayish  terminally.   Adipose  fin  whitish,  grayish  basally. 

A.N.S.P..  No.  liU707.  Paknam,  Siam.  August  28.  Length  205  mm. 
Type.  Also  Nos.  60768  to  60773,  same  data,  except  date  August  21.  Para- 
types.  Length  174  to  204  mm.    One,  74  mm.,  Bangkok. 

Related  to  Hemipimelodus  daugeti  Chevey  1932,  based  on  an  example 
26  cm.  long  which  differs  in  the  absence  of  the  axillary  pore  and  palatine 
teeth.  Its  eyes  are  given  as  but  7  in  the  head,  2$  in  snout  (on  plate)  and 
3  in  the  interorbital.  According  to  the  plate  the  barbels  are  much  shorter 
and  the  depressed  dorsal  reaches  If  to  the  adipose  fin.  The  gill  rakers 
(evidently  lower?)  are  given  as  7  and  the  anal  rays  16  or  17. 

(cochleare,  spoon  or  scoop,  with  reference  to  the  shape  of  the  muzzle.) 

Batrachocephalus  mino  (Buchanan-Hamilton). 
One,  68  mm.,  Bangkok. 

BAORIBAE 

Mystus  nigriceps  (  X'ak  iioieimcs) .    Fi'surc  26. 

Three,  loo  to  182  nun.,  Bangkok.  All  show  the  dorsal  and  adipose  fins 
connected  by  a  membrane  and  a  pale  or  creamy  streak  along  the  lateral 
line  for  its  greater  part  anteriorly,  bounded  above  and  below  by  a  broad 
gray  band,  perhaps  emphasized  by  formaline. 

Mystus  rhegma,  new  species.    I'innrc  27. 

Depth  5i;  head  4i,  width  li.  Snout  3]  in  head;  eye  3ii,  1]  in  snout, 
equals  interorbital;  mouth  width  3  in  head;  lips  broad,  smooth;  maxillary 
reaclics  to  eye;  nasal  barbel  not  quite  reaching  gill  opening,  maxillary 
bai'bcl  reacho-  -lightly  beyond  caudal  base,  outer  mental  barbel  ivaclies 
end  of  depressed  pectoral,  inner  mental  barbel  reaches  first  fourth  in  de- 
pressed pectoral;  bands  of  villiform  teeth  in  each  jaw  and  on  vomer,  latter 
similar,  parallel,  cur\''ed  band  like  those  in  upper  jaw;  interorbital  3^  in 
head,  ratlier  low.  convex.  Gill  rakers  5  +  14,  finely  lanceolate,  1^  in  eye; 
gill  filaments  ']  of  gill  I'akers. 

Top  of  head  covered  with  thin  skin,  occipital  extension  not  forming 
complete  bony  bridge  to  dorsal  plate.  Occipital  fontanel  begins  forward 
opposite  nasal  barbels  and  reaches  ])ase  of  occipital  extension.  Humeral 
extension  little  longer  than  eye.  Lateral  line  axial,  distinct,  without 
branches. 
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25.  Hcmipimelodus  cochlearis.  26.  Mystus  nigriceps. 
27.  Mystus  rhegma.  28.  Myslus  villalm. 

29.  Mystus  wolffii. 
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D.  I,  7,  spine  s«lender,  straight,  edges  entire,  first  ray  3^  in  fish  without 
caudal;  adipose  fin  length  2^,  height  equals  eye;  A.  iii,  9,  second  branched 
ray  1^  in  liead;  caudal  2*  in  rest  of  fish,  deeply  forked,  slender  lobes 
pointed;  least  depth  of  caudal  peduncle  2;>  in  head;  j^cctoral  1,  spine  with 
front  cd^^'  smooth  and  10  recurved  denticles,  rather  large,  on  inner  ed^e, 
rays  10;  ventral  i,  5,  equals  head. 

Very  light  or  pale  brown,  lower  or  under  surfaces  more  or  less  whitish. 
Upper  surface  of  head  and  back  sprinkled  with  dark  gray  dots.  Band  of 
dark  dots  alonp:  lateral  line  and  broader  one  aloiis:  lower  side  of  trunk  and 
tail  i)arallel.  Iris  grayish,  also  maxillary  barbel,  other  l»arbels  whitish. 
Outer  edge  of  adipose  fin  dusted  with  dark  gray  dots.  Caudal  dark  gray. 
Other  fins  pale  or  whitish. 

A.N.S.P.,  No.  61748.  Bangkok,  Siam.  September  24,  1934.  Length  68 
mm.  Type. 

Greatly  like  Mystus  nigriceps  but  with  three  lateral  longitudinal  dark 
bands  and  with  a  distinct  interdorsal  notch,  this  about  ^  of  the  length  of 
the  adipose  fin. 

Cpny/ta  breach,  with  reference  to  the  interdorsal  notch.) 

Mystus  vittatus  (Bloch).  Figure  28. 

One,  121  mm.  in  May  and  nine,  115  to  158  mm.  September  24,  from 
Bangkok.  These  specimens  without  a  pale  line  along  the  back,  or  another 
along  the  lateral  line  within  the  dark  lateral  median  or  axial  band,  as  shown 
by  Day. 

Mystus  wolffii  (Bleeker).   Figure  29. 

Five,  88  to  104  mm.  in  July  and  33  examples,  74  to  148  mm.  in  May, 
from  Bangkok.  Bases  of  all  fins  rather  bright  yellow,  dark  gray  to  black- 
ish gray  terminally.  Weber  and  Beaufort  say  "  adipose  fin  about  equal  to 
anal  and  dorsal  and  to  their  distance,"  while  Bleeker  shows  the  adipose  fin 
length  2^  dorsal  fin  length  or  li  in  that  of  the  anal  or  about  1^  in  inter- 
dorsal. 

Mystus  planiceps  (Valenciennes).  Figure  30. 

Five,  108  to  280  mm.  in  May  and  one  122  mm.  September  24,  from 
Bangkok.  Known  by  its  occipital  extension  only  reaching  half  way  or  less 
to  the  dorsal  plate,  nasal  barbels  reaching  eye  diameter  beyond  eye,  dorsal 
base  half  interdorsal  length,  adipose  fin  length  1^  to  If  in  depressed  anal 
length,  and  ventrals  inserted  distinctly  behind  first  dorsal  base,  so  that 
ventral  origin  midway  between  pectoral  origin  and  base  of  last  anal  ray  to 
tip  of  same  ray.  Fin  bases  of  pectoral,  ventral,  anal  and  lower  rudimentary 
caudal  rays  orange-yellow. 

Mystus  wyckii  (Bleeker).   Figure  31. 

One,  190  mm..  Bangkok.  Differs  slightly  from  Bleeker's  figure  in  its 
narrow  occipital  fontanel  reaching  the  base  of  the  occipital  extension,  nasal 
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barbels  reaching  eye,  dorsal  length  greater  than  posturbital  part  of  head, 
interdorsal  2  ^ii'»t  dorsal  lin  base,  pectoral  spine  little  longer  than  dorsal 
spine. 

Prajadhipokia  rex  Fowler  1934  is  a  synonym  of  the  rare  Heterobagrus 
bocourti  Bleeker  1864,  based  on  an  example  235  mm.  long.  Bleeker's  figure 
shows,  as  is  the  case  with  so  many  of  his  siluroids,  the  nearly  impossible 
and  drooping  position  of  the  pectoral  fin. 

COBITIDAE 

Acanthopsis  choirorhynchos  (llleckor).    Fi.mires  35  to  42  (color  variation). 
Scries  of  75  cxamjiles,  53  to  125  mm,,  Khao  Nam  Poo,  October. 

Botia  hymenophysa  (Bleeker). 

One,  153  mm.,  Srisawat,  July;  four,  78  to  82  mm.,  Khao  Nam  Poo, 
October.  Greatly  like  Botia  bcauforfi  but  in  addition  to  their  spotted 
coloration  also  with  dark  transverse  bands. 

Botia  modesta  Bleeker.   Figure  33  (variation). 

One,  93  mm.  in  May  and  two,  81  to  103  mm.,  September  24,  Bangkok. 
Nemacheilus  masyae  H.  M.  Smith. 

One,  55  mm.,  Khao  Nam  Poo,  October.  No  preorbital  hook. 
Nemacheilus  myrmekia,  new  species.  Figure  32. 

Depth  5;  head  3^,  width  If.  Snout  2^  in  head;  eye  5i,  2 J  in  snout,  If 
in  interorbital;  maxillary  reaches  half  way  in  snout;  mouth  width  3^  in 

head;  lower  jaw  shorter;  lips  entire;  no  nasal  barliel;  outer  rostral  barbel 
4'i  in  head,  inner  little  shorter,  maxillary  barbel  '3'%;  interorbital  1§,  low, 
slightly  convex.  Front  nostril  with  cutaneous  margin,  at  last  §  in  snout. 
Gill  openings  lateral,  broad  isthmus  width  2f  in  head. 

Scales  minute,  about  77  along  and  close  above  lateral  line  to  caudal 
base;  13  above  lateral  line.  12  below  to  ventral  and  15  below  to  anal  origin; 
entire  predorsal  region  more  or  less  naked,  or  only  with  few,  minute,  scat- 
tered scales;  chest,  breast  and  belly  posteriorly  nearly  far  as  middle  of 
depressed  pectoral  naked.  T.ateral  line  distinct,  axial  along  side,  complete, 
tubes  sini])le.    ?>niall  wart-like  flap  or  spine  close  below  front  of  eye. 

D.  I,  8.  1.  lii'st  branched  ray  1^,  in  head;  A.  11,  5,  1,  first  branched  ray  2; 
caudal  1,  eniarginate,  lobes  rounded;  least  depth  of  caudal  peduncle  1^; 
pectoral  H,  rays  i,  10;  ventral  rays  i,  6,  fin  1^  in  head. 

Brownish  generally.  Head  with  dark  brown  spots  above,  chiefly  on 
cranium.  On  body  8  broad  rlark  brown  transverse  i)an(ls.  wider  than  ])ale 
interspaces;  first  above  pectoral  base;  second  wide,  as  result  of  2  bands 
above  fusing  below,  and  occupies  greater  part  of  predorsal;  third  at  front 
of  dorsal  to  front  of  ventral;  fourth  from  middle  of  dorsal;  fifth  from  last 
dorsal  ray;  sixth  behind  dorsal  and  before  anal;  seventh  to  anal  base; 
eighth  behind  anal  base.  Also  darker  transverse  band  at  caudal  base.  Iris 
gray.  Lips  and  barbels  drab  or  brownish.  Under  surfaces  of  head  and 
body  but  little  paler  than  lighter  shades  of  back.  Dark  transverse  bands 
of  sides  not  extending  across  abdomen  or  only  last  3  on  tail  crossing.  Fins 
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35  to  42.  Acanthopsis  choir orhynchos. 
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grayish.  Dorsal  with  dark  spots  on  rays,  anterior  with  3,  others  with  2. 
Caudal  with  2  transverse  dark  bands,  besides  blackish  basal  one.  Anal  with 
2  transverse  dark  bands.  Paired  fins  with  2  or  3  dark  bands. 

A.N.SJP.,  No.  63546.  Keng  Sok,  Southwest  Siam.  February  3.  Length 
58  mm.  T>'pe. 

In  color  pattern  greatly  resembles  NemacheUus  deamotes  Fowler,  but 
differs  in  the  different  arrangement  of  the  dark  transverse  bands.  N.  des- 
motes  has  3  dark  bands  behind  the  dorsal  and  in  the  present  species  4.  It 
also  differs  in  the  presence  of  the  preorbital  hook. 

{fivpfi-qKia  wart,  with  reference  to  the  preorbital  hook.) 

CYPSIHIDAE 

ABRAMIDINAE 

Culter  riveroi,  new  species.   Figure  34. 

Depth  3];  head  4^,  width  2^.  Snout  4]  in  head  from  snout  tip;  eye  3^, 
slightly  greater  than  snout,  1^  in  interorbital ;  maxillary  reaches  ^  to  eye 

or  below  hind  nostril,  expansion  3  in  oyo.  whole  ui^ix  r  od'je  slips  below  pre- 
orbital, length  31  in  head  from  snout  tip;  lips  tliin,  little  (IcvcIoikmI.  without 
barbels;  hind  nostril  very  large,  more  than  twice  front  one;  interorbital  3 
in  head  from  snout  tip :  suborbitals  broad,  cover  cheek.  Gill  rakers  12  4- 
30,  finely  lanceolate,  ciiual  Liill  filaiuciits  or  .]  of  eye.  Pharyngeal  teeth  2,3, 
4—5,  3,  2,  slightly  hooked,  with  rather  broad,  entire  grinding  surfaces. 

Scales  53  in  lateral  line  to  caudal  ba-e  and  2  more  on  latter;  12  above, 
4  below  to  ventral  origin,  G  below  to  anal  origin,  42  predorsal  forward  to 
occiput  opposite  hind  eye  edge.  Pectoral  with  axillary  scale  4f  in  fin;  ven- 
tral with  axillary  scale  3^  in  fin.  Lateral  line  complete,  strongly  decurved 
above  ventral  base,  tubes  simple.  Scales  with  1  to  3  basal  radiating  striae 
and  3  to  G  apical;  circuli  fine,  basal,  obsolete  apically. 

D.  II,  7,  I,  first  branched  ray  (broken)  about  1^  in  total  head  length; 
A.  Ill,  25, 1,  origin  below  last  dorsal  rays,  first  branched  ray  If,  with  rather 
broad  basal  scaly  sheath;  caudal  well  forked,  lower  lobe  little  longer,  about 
4  in  rest  of  fish;  jiectoral  3^.  rays  i,  13;  ventral  rays  I,  8,  fin  If  in  total 
head  length;  least  dei)th  of  caudal  peduncle  2. 

Back  above  and  upi^er  surface  of  head  olive,  sides  and  lower  surfaces 
pale  bidwnisli.  ( vidditly  silvery  white  in  life.  Iris  whitish.  Fins  all  pale, 
dorsal  and  caudal  grayish  marginally. 

A.  N.  S.  P.,  No.  60803.  Bangkok,  Siam.  May  1934.  Length  153  mm. 

Type. 

This  species  appears  to  be  related  most  nearly  to  my  Chela  stigma- 
brachium,  differing  in  the  absence  of  black  on  the  outside  of  the  pectoral,, 
except  some  blackish  dots  on  the  uppermost  or  simple  ray.  It  differs  fur- 
ther in  that  the  depressed  ])ectoral  extends  a  little  beyond  the  base  of  the 
ventral,  and  the  anal  begins  below  the  last  dor-al  rays.  I  was  first  inclined 
to  identify  it  with  Fdralaubiicd  typus  Bleeker  18()5.  but  it  is  described  with 
anal  rays  iii.  29  or  iii.  30.  the  eye  2i  to  2§  in  head  or  equal  to  the  inter- 
orbital, the  tyi)es  112  to  120  nun.  long. 
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(Named  for  Dr.  Luis  Howell  Rivero,  of  Havana,  Cuba,  to  whom  I  am 
indebted  for  eoUeetions  of  Cuban  fishes. ) 

Culter  typus  M'.kekcr). 

One.  83  iniii.,  Ban.ukt)k.  September  21.  Depth  3^ ;  head  4;  eye  2!  in 
head.  Scales  18  (overlap  8 1  38  -f-  4  in  lateral  line;  14  above.  3  below  to 
ventral  origin,  6  below  to  anal  ()ri<^in.  A.  iii,  27,  i.  2vliddle  of  upper  pec- 
toral rays  with  dark  and  gray  dots. 

The  above  agrees  in  all  essentials  with  the  two  Bangkok  specimens  I 
reported  in  1934,  especially  with  its  anal  origin  below  or  behind  the  base 
of  the  last  dorsal  ray,  the  chief  character  of  distinction  for  Paralaubitca  as 
employed  by  Bleeker.  The  larger  of  my  specimens  with  gill  rakers  7  -f  30. 
Bleeker  also  notes  the  pectoral  especially  with  blackish  dots.  For  these 
reasons  Paralavbuca  may  be  placed  with  Culter,  perhaps  as  a  subgenus. 

Colter  siamensis  Hora. 

Four,  143  to  220  mm.,  Bangkok.  Ui)per  profile  of  head  convexly  curved. 
Eye  4i  to  5  in  head.  Maxillary  extends  below  level  of  eye.  Lower  gill 
rakers  26.  Scales  64  -|-  ^  in  lateral  line,  sometimes  right  side  interrupted 
as  25  (11  overlap)  +47  +  5.  Predorsal  scales  extend  forward  nearly 
opposite  hind  eye  edge.  Below  lateral  line  5  scales  to  origin  of  ventral  fin. 
A.  m,  23,  I  or  iii,  24,  i.  Pectoral  reache.?  ventral  in  young,  falls  3  or  4 
scales  short  with  ace.  Pectoral  grayish  above,  little  darker  or  more  dis- 
tinct on  inner  side  of  fin. 

I  do  not  think  the  figiu'e  of  Favalaubuca  typus  of  Hora  1923.  based  on 
3  examjiles  58.6  to  69  nnn.  (without  caudal)  from  Bangkok  and  Montaburi, 
is  lil(>eker*s  species  of  that  name.  Bleeker's  description  gives  the  scales  as 
20  transversely  at  base  of  \-(.'nti-al  fin,  of  which  12  to  14  above  the  lateral 
line,  which  would  suggest  5  to  7  !)elow.  Hora's  figure  shows  2  or  2^  scales 
below  lateral  line  to  ventral  fin  origin.  This  is  like  my  Ok  la  Ixtrroni  of 
1934.  His  figure  also  shows  59  or  60  in  a  lateral  count,  compared  with  46 
for  C.  barroni.  In  many  other  ways  it  is  greatly  similar. 

To  the  present  time  I  have  accepted  Chela  Buchanan-Hamilton  1822 
for  the  species  of  the  present  genus,  following  most  European  authors.  As 
Bleeker  1862  formally  designated  Cyprinus  (Chela)  cachia  Buchanan- 
Hamilton  as  genotype,  Chela  will  supersede  Pcrilampus  McClelland  1839 
as  used  by  Day.  Oxygaster  Van  Hasselt  1823  (type  Oxygaster  anomalurus 
Tan  Hasselt  1823  =  Cyprinus  oxygaster  Valenciennes  1844)  is  the  name 
now  ajii^licable  to  the  group  called  Chela  by  Cunther  and  Day,  distin- 
•guished  by  the  jiredorsal  scales  extending  forward  above  the  front  or  middle 
of  the  eye.  Culter  Basilewsky  1855,  with  Culter  albumus  Basilewsky  as 
the  designated  genotype  of  Bleeker  1862,  includes  species  with  the  predorsal 
scales  beginning  bcliiiul  the  eyes.  The  Siamese  sj-)ecies  may  then  stand  as: 
^Culter  pointoni  (iowler),  C.  barroni  (Fowler),  and  C.  stigmabrachium 
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(Fowler),  besides  those  listed  above.  Chela  mandicauda  H.  ^I.  Smith  1934 
I  am  unable  to  place  gcnerirally.  Bleeker  spells  Macrochirichthys  1859, 
not  as  I  use  Alacrochcirichthys  in  1934. 

Oxygaster  oxygastroides  (Bleeker).    Fitiure  43. 

Nineteen,  84  to  108  mm.,  Bangkok.  Depth  3|  to  Sj.  Scales  35  -|-  3  in 
lat(  r:il  line.  A.  iii,  23,  i  to  iii,  29,  i.  All  with  under  surface  of  tail  quite 
yellowish. 

Oxygaster  siamensis  (Giinther).   Figure  44. 

Depth  2.'| ;  head  3,-t,  width  2^  Snout  41  in  head  from  snout  tip;  eye  3|, 
creatcr  than  snout,  equals  intcrorbital ;  maxillary  reaches  front  eye  edge, 
expansion  of  eye,  length  3^  in  head  from  snout  tip;  lips  thin,  narrow; 
mandibular  symi)h>  sis  with  knob  fitting  in  corresponding  notch  in  front  of 
upper  jaw;  interorbital  3?,  convcxly  elevated;  suborbitals  rather  narrow, 
cover  about  f  of  clieek.  Gill  rakers  3  |-  9,  short  points,  I  of  gill  filaments, 
which  \  of  eye.  Pharyngeal  teeth  2.  3.  5  —  4,  4.  2.  small,  but  slightly 
hooked,  each  of  larger  with  entire,  moderate,  grinding  surfaces. 

Scales  32  in  lateral  line  to  caudal  base  and  3  more  on  latter;  8  above, 
3  below  to  ventral  origin,  4  below  to  anal  origin,  32  predorsal  forward 
opposite  front  edge  of  eye.  Caudal  base  scaly.  Ratlier  narrow  scaly  basal 
sheath  on  anal.  Scales  with  6  or  7  apical  radiating  striae;  circuli  fine, 
mostly  basal,  less  numerous  apically. 

D.  Ill,  7,  I,  first  branched  ray  f  in  total  head  length;  A.  iii,  25,  i,  first 
branched  ray  IJ;  caudal  S'i  in  rest  of  fish,  well  forked,  lower  lobe  longer; 
least  depth  of  caudal  jieduncle  2i;  ventral  2,  rays  1.  G;  pectoral  rays  i,  10, 
fin  3  in  fish  without  caudal,  nearly  reaches  midclle  of  depressed  ventral. 

Pale  brownish,  sides  and  below  apparently  whitish  in  life.  Sides  of  head 
with  silvery  white.  Iris  grayish.  Gray  longitudinal  axial  streaks  along  tail 
to  caudal  base.  Snout  ])rownish  above.  Fins  all  pale,  only  few  gray  dots 
on  inside  of  pectoral  rays  basally. 

One,  83  mm.,  Bangkok.  Agrees  largely  with  (liinther's  account  of  Chela 
siamcnsiii,  especially  the  coloration  noted  as  uniform  silvery.  Several  items 
would  (lihVr  slightly  as  A.  80,  scales  in  lateral  line  43.  dejith  3,  head  4^. 
Ch(  Id  si(un(  nsis  as  described  by  Tirant  1929,  differs  in  Pectoral  jaune 
pigmentee  de  noir  et  portant  une  large  tache  noire." 

RASBORINAE 

Rasbora  iateristriata  (Bleeker). 

Sixty,  44  to  118  mm.,  Bangkok,  May;  also  ten,  51  to  98  mm.,  July;  one, 
62  mm.,  September  24. 

Esomus  danrica  (Buchanan-Hamilton). 

Fifty-seven,  62  to  80  mm.,  Bangkok;  two,  68  to  76  mm.,  Sriracha, 
July  10. 

Luciosoma  harmandi  Sauvage.  Figure  45. 
Two,  154  to  178  mm.,  Bangkok. 
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CYPRINIXAE 

« 

Leptobarbus  hoevenii  (likokcr  ) 

One,  190  mm.,  Bangki)k.  Depth  31 ;  head  83.  Eye  4^  in  head;  4  barbels. 
Scales  33      3  in  lateral  line;  3  below  to  ventral  or  anal.    D.  iii,  7,  i;  A. 

Ill,  5.  T. 

Albulichthys  albuloides  (Rleeker). 

One,  283  mm.,  Bangkok.  Differs  a  Utile  from  Bleeker's  figure  in  that 
the  tip  of  the  closed  mandible  alxjiit  level  with  the  lower  t'duc  of  pupil. 
Bleeker  shows  the  end  or  tip  of  the  snout  slightly  below  the  level  of  the  eye. 

Albulirhthiis  Jcrcwpfi  Pellegrin  and  Chevey  1927,  from  Cambodia,  is 
based  on  a  specimen  but  170  mm.  long,  said  to  differ  in  its  larger  eye  3J  in 
the  head  (4  in  my  specimen),  more  truncate  snout,  dorsal  less  elevated  and 
last  simple  ray  less  serrated,  also  caudal  peduncle  more  slender.  Chevey 
1930  thinks  it  probably  the  young  of  A.  albuloides. 

Mystacoleucus  chilopterus,  new  species.    Fisnre  46. 

Depth  2j  to  3;  head  3ii  to  4,  width  12-  to  1|.  Snout  3^  to  3i^  in  head; 
eye  3  to  3^,  greater  than  to  subequal  with  snout,  equals  interorbital ;  maxil- 
lary reaches  |-  to  or  fo  eye,  expansion  2^  in  eye,  length  3^  to  3i  in  head; 
lips  rather  narrow,  fleshy;  4  barbels,  rostral  h  of  maxillary  barbel,  which 
2  in  eye;  interorbital  2^1  to  2^^  in  head,  convex;  suborbitals  narrow,  about  J\ 
of  cheek  to  preopercular  ridge.  Gill  rakers  4  +  10?  short  points,  ^  of  gill 
filaments,  which  half  of  eye.  Pharyngeal  teeth  2,  3,  4 — 4,  3,  2,  rather  large 
in  outer  row.  liooked,  and  most  with  broad,  entire  grinding  surfaces. 

Scales  22  to  24  in  lateral  line  to  caudal  base  and  2  or  3  more  on  latter; 

5  above,  3  below  to  ventral  or  anal  origin,  6  or  7  i)redorsal.  Snout  end  and 
around  below  nostrils  studded  with  small  close-set  pearl  organs,  about  6  or 

6  in  transverse  or  vertical  series.  Anal  base  with  scaly  sheath.  Caudal 
base  scaly.  Lateral  lino  complete,  little  decnrved  from  axis  of  body,  tubes 
slender,  rather  long  and  simple.  Scales  with  2  to  5  short  radiating  basal 
striae  and  10  or  17  longer  apical;  circuli  moderate,  mostly  basal. 

D.  Ill,  8,  I,  third  ray  rather  thin,  firmly  pungent  and  with  about  13  to 
15  rather  feeble  serrae  along  hind  edge,  front  edge  entire,  first  branched 
ray  1^  to  Iyo  head;  A.  nr.  8.  i.  third  simple  ray  firm,  pungent,  entire, 
1^  to  1^;  caudal  2f  to  2f^  in  rr^t  of  fish,  widely  forked,  lobes  rather  slender 
and  sharply  pointed;  least  depth  of  caudal  peduncle  2  to  2 J  in  head;  pec- 
toral Ij^  to  H,  rays  i,  14;  ventral  rays  i,  8,  fin  1^  to  If  in  head. 

Back  and  upper  surfaces  dull  or  pale  olive,  mostly  as  median  area  on 
each  scale.  Sides  from  axial  line  below  and  under  surface  pale  or  light 
brown  or  drab,  evidently  whitish  in  life.  Along  middle  of  sides  are  scat- 
tered dark  basal  crescents  to  some  few  scales,  irregular  and  contrasted. 
Iris  gray.  Fins  jiale,  front  and  upper  edges  of  dorsal  and  hind  caudal  edge 
narrowly  blackish.  T^pjier  and  lower  edges  of  caudal  with  dark  submarginal 
streak  whole  extent  of  each  lobe.   Anal  and  paired  fins  whitish. 

A.  N.  S.  P.,  No.  61785.  Srisawat,  Siam.  July  1934.  Length  104  mm. 
Type. 
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47.  Myslacoleucus  7narginalus.  48  to  51.  Dangila  siainensis. 
52,  53.  Osteochilus  spiloplcura.  54,  55.  Osleochilus  Uni. 
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A.  N.  S.  P.,  Nos.  61786  and  61787,  same  data.  Length  95  to  103  mm. 

Paratypes. 

Differs  from  ihc  following  species  in  coloration,  much  shorter  maxillary 
barbels,  concave  edge  of  the  anal  fin,  3  scales  below  the  lateral  line  to 
ventral  origin,  upper  and  lower  caudal  lobes  with  a  submarginal  dark  gray 
to  blackish  streak,  axillary  ventral  scale  over  half  ventral  fin,  large  eye 
and  scales  only  with  scattered  dark  or  blackish  basal-arcs,  not  forming  an 
even  reticulated  pattern.  The  procumbent  predorsal  spine  is  concealed. 

(x«iXos  edge  or  rim  +  Trepov  fin;  with  reference  to  the  dark  borders  of 
the  dorsal  and  caudal.) 

Mystacoleucus  marginatus  (  \  alcr.cic  nncs ) .    Fiuure  47. 

Twelve,  70  to  142  mm..  Srisawat,  July;  live,  95  to  115  nun.,  Kliao  Nam 
Poo,  October.  Bleeker"s  figure  of  Puntius  (Barbodes)  ohtusirostris  shows 
short  maxillary  barbels  ^  of  eye,  anal  edge  convex,  a  strong  robust  serrated 
spine,  upper  and  lower  caudal  edges  pale  like  most  of  fin,  axillary  ventral 
scale  little  less  than  half  of  fin,  eye  3i  (3  to  3J  in  description)  and  pectoral 
reaching  If  to  ventral.  The  above  specimens  have  a  maxillary  barbel  long 
as  the  eye,  serrated  dorsal  spine  with  its  whole  front  edge  blackish,  upper 
and  lower  caudal  edges  grayish,  axillary  ventral  scale  f  of  the  fin,  eye  3f 
to  3f  in  head  and  pectoral  reaching  to  one  scale  of  ventral  fin.  The  pro- 
cumbent dorsal  spine,  before  the  dorsal  fin,  distinct  though  not  free.  In 
my  largest  example  about  210  mm.  long  (caudal  broken),  from  Ban  Thung 
Luang,  the  maxillary  barbel  is  half  the  eye  and  the  axillary  ventral  scale 
i^early  as  long  as  the  ventral  fin. 

Dangila  siamensis  Saiivajje.    Figures  48  (head  below),  49  (lateral  view  of  Khao  Nam 
Poo  specimen),  50  and  51  (variants  of  scapular  blotch  in  Cliien.L^  Mai  specimens). 

Depth  3{  to  3^1;  head  4|-  to  4:^,  width  H  to  Snout  3  to  3]  in  head; 
eye  3^  to  4^4,  li  to  If  in  snout,  If  to  2  in  interorbital;  maxillary  reaches  f 
to  I  in  snout,  length  3  to  4J  in  head;  barbels  long,  front  one  \\  in  snout, 
hind  one  long  as  snout;  upper  lip  with  5  papillae;  lower  lip  w-ith  lateral 
plications,  width  of  broad  entire  section  1?,  in  eye;  interorbital  1*  to  2^  in 
head,  moderately  high,  broadly  convex;  suborbitals  cover  about  of  cheek 
to  preopercular  ridge.  Gill  rakers  5  +  27,  short  points,  ^  of  gill  filaments, 
which  if  in  eye.  Pharyngeal  teeth  2,  3,  6 — 4,  3,  2,  small,  little  hooked, 
with  moderate,  entire,  grinding  surfaces. 

Scales  33  to  30  in  lateral  line  to  caudal  base  and  3  more  on  latter;  7 
above,  4  below  to  ventral,  5  below  to  anal  origin,  10  or  11  predorsal. 
Caudal  base  scaly.  Ventral  axillary  scale  2^  in  fin.  Lateral  line  complete, 
axial,  tubes  simple.  nKulerate.  Scales  with  17  to  22  apical  radiating  striae; 
circuli  fine,  mostly  basal,  mostly  obsolete  apically. 

D.  HI,  24,  I,  first  branched  ray  ^\  to  4^  in  fish  without  caudal;  A.  iii, 
5,  I,  first  branched  ray  li  to  If;  caudal  with  upper  lobe  little  longer,  2|  to 
3J  in  rest  of  fish,  lobes  slender  and  sharply  pointed;  least  depth  of  caudal 
peduncle  1;^  to  2}  in  head;  pectoral  1  to  1^,  rays  i,  14;  ventral  rays  i,  8, 
fin  1  to  1 J  in  head. 
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Back  and  upper  surfaces  olive;  sides  and  lower  surfaces  paler  to  whitish. 
Each  scale  on  sides  with  rounded,  contrasted,  blackish  spot  basally  show- 
ing through  preceding  overlapping  scale.   Along  lateral  line  on  tail  dark  to 

blackish  axial  streaks,  more  distinct  or  conspicuous  at  caudal  base.  No 
distinct  or  defined  black  spot,  however,  at  caudal  ba^^c.  At  fifth  scale  of 
lateral  line  large  black  blotch  on  both  scale  above  and  scale  below.  Dorsal 
with  membranes  largely  grayish  terminally.  Caudal  grayish.  Lower  fins 
whitish. 

Three,  78  to  163  mm.,  Khao  Nam  Poo,  October.  I  have  also  compared 
the  other  materials  reported  in  1934.  These  show,  even  some  of  the  small 
specimens,  2  rows  of  pearl  organs  on  the  front  surface  of  the  snout  with  3 
to  7  or  more  in  each  row,  the  median  ones  larger. 

The  original  account  of  Sauvage,  based  on  Bleeker's  MS.  name  in  the 
Paris  Museum,  is  imperfect  and  unsatisfactory.  It  makes  no  mention  of  the 
peculiar  dark  blotch  on  the  lateral  liiu'  al)()vo  tlio  pectoral,  which  is  quite 
conspicuous  and  very  variable.  The  dark  caudal  spot  i>  also  equally  dis- 
tinct or  absent.  Dangila  spilopleura  H.  M.  Smith  1934  is  apparently 
synonymous,  though  its  scales  are  given  as  44.  Smith  does  not  describe 
the  lips  and  Sauvage  says  "  Icvre  supcrieurc  non  frangee."  Some  Chieng 
Mai  si^ecimens  show  the  eye  slightly  longer  than  the  snout. 

Dangila  leptocheilus  (\'an  Hasseltl. 

Depth  3;\  to  3^;  head  4^  to  4i.    Snout  3-1  to  3i  in  head;  eye  3^  to  4;^, 

I  to  l,i(  in  snout,  to  2  in  interorliital ;  maxillary  reaches  0  to  fj  in  eye, 
length  4t  to  4j5  in  head;  interorbital  1^  to  21,  broadly  convex.  Upper  lip 
with  8  rather  large  papillae;  rostral  barbel  long  as  eye,  half  long  as  maxil-. 
lary  barbel;  suborbitals  narrow,  on  I  of  cheek  to  preopercular  ridge.  Gill 
rakers  7  —  35.  short  weak  close-set  points,  3^  in  gill  filaments,  which  nearly 
equal  eye.  Scales  37  or  38  +  2  in  lateral  line;  8  above,  6  below  to  ventral 
[figure  transposed  wrongly  as  9  in  my  1934  paper],  6  below  to  anal,  10  or 

II  predorsal.  D.  m,  24,  i  or  m,  25,  i;  A.  iii,  5,  i.  Back  and  above  olive, 
sides  and  below  whitish.  Iris  gray.  Barbels  whitish.  Dorsal  inenibranes 
and  caudal  gray  other  fins  whitish.  Three  140  to  182  mm.,  Bangkok. 

Osteochilus  hasseltii  (Valenciennes). 
Four,  119  to  173  mm.,  Bangkok. 

Osteochilus  melanopleurus  (Bleeker). 

Four,  122  to  174  mm.,  Bangkok.  Scales  50  +  4  in  lateral  line;  8  below 
to  ventral.   D.  m,  17,  i. 

Osteochilus  spilopleura,  new  species.   Figures  52  (head  below)  and  53. 

Depth  3^,  head  4^  width  1^.   Snout  3 J  in  head;  eye  3],  1^  in  snout, 

If  in  interorbital;  maxillary  reaclu^s  in  snout,  length  3§  in  head;  lips 
entire,  thin;  only  a  single  ]iair  of  l)arl)els,  rostral,  1^  in  eye;  edges  of  jaws 
firmly  cartilaginous,  trenchant;  2  series  of  rather  large,  close  set  pearl 
organs,  5  in  upper  and  4  in  lower,  not  extending  laterally  beyond  rostral 
barbel ;  nostrils  together,  separated  by  cutaneous  flap ;  interorbital  2  in  head, 
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moderately  high,  broadly  convex;  suborbitals  narrow,  cover  ^  of  cheek  to 
ridge  of  preopcrcle.  Gill  rakers  10  +  44,  short,  low,  crowded,  weak  points, 
^  of  gill  filaments,  which  1^  in  eye.  Pharyngeal  teeth  2,  3,  5  —  5,  3,  2, 
cuneiform,  compressed,  most  all  with  broad,  oblique,  entire  grinding  sur- 
faces. 

Scales  31  in  lateral  line  lo  caudal  base  and  4  more  on  latter;  8  above, 
6  below  to  ventral  or  anal,  12  predorsal.  Ventral  axillary  scale  2^  in  fin. 

Caudal  base  scaly.  Scales  on  breast  small.  Lateral  line  complete,  axial, 
with  short  simple  tubes.  Scales  with  25  to  27  radiating  apical  striae;  circuli 
fine,  mostly  basal  and  more  or  less  obsolete  apirally. 

D.  Ill,  15,  1,  third  simple  ray  3|  in  fish  without  caudal,  reaches  Ig  in 
fin;  A.  Ill,  5,  i,  third  simple  ray  1  in  head;  least  depth  of  caudal  peduncle 
If;  pectoral  1,  rays  i,  15;  ventral  rays  i.  8,  fin  4|  in  fish  without  caudal. 

Back  olive,  sides  and  below  i)aler,  evidently  whitish  in  life.  Back  and 
sides  with  dark  spot  at  base  of  each  scale.  At  fifth  and  sixth  scales  of 
lateral  line,  one  scale  above  and  3  or  4  below  base  of  each  with  dark  or 
blackish  crescent.  Iris  grayish.  Barbels  pale.  Dorsal  and  caudal  grayish, 
rays  of  former  ]ialer  and  ujipcr  and  lower  edges  of  caudal  rather  dark 
grayish.    Other  tins  pale  to  whitish. 

A.N.S.P.,  No.  60808.  Srisawat,  Siam.  July  1934.  Length  213  mm.  Type. 

Only  known  from  the  type.  Apjiarently  close  to  RoJiita  sima  Sauvage 
in  proportions,  scale  and  fm  foi-nmlas.  but  that  species  described  with  its 
lower  lips  fringed  and  with  uniform  coloration.  The  very  conspicuous  dark 
or  blackish  bar  across  the  lateral  line  from  the  fourth  to  sixth  scales  of  the 
lateral  line  not  mentioned  by  Sauvage. 

(o-TTtAos  blot  -j-  TrAcu/oa  rib;  with  reference  to  the  large  dark  blotch  above 
the  jiectoral. 

Osteochilus  macrosemion,  new  species. 

Dc]>th  3/;:  head  5.  width  U.    Snout  3|  in  head:  eve  3*,        in  snout, 

2  in  interorbital;  maxillary  reaches  to  eye,  length  4  in  head;  lip  entire, 
narrow;  jaw-edges  firmly  cartilaginous,  trenchant;  only  a  single  pair  of 
small  barbels,  rostral,  1|  in  eye;  interorbital  1^  in  head,  rather  low,  broadly 
convex;  nostrils  equal,  together,  separated  by  cutaneous  flap;  suborbitals 
rather  narrow,  cover  about  i  of  cheek  to  preopercular  ridge.    Gill  rakers 

3  +  50?,  short,  feeble,  points,  }  of  gill  filaments,  which  If  in  eye.  Right 
pharyngeal  teeth  5,  3,  2,  cuneate,  compressed,  all  with  broad,  entire  and 
well-developed  grinding  surfaces. 

Scales  33  in  lateral  line  to  caudal  base  and  4  more  on  latter;  8  above, 
6  below  to  ventral  origin,  12  predorsal.  Long  axillary  ventral  scale  2;\  in 
fin.  Caudal  base  scaly.  Lateral  line  axial,  complete,  tubes  small  and 
simple.  Scales  with  29  to  34  apical  radiating  striae,  0  to  4  short  marginal 
ones  basally;  circuli  fine,  mostly  basal,  obsolete  ajiically. 

D.  Ill,  15,  I,  third  sim])le  ray  slender,  entire,  jirolonged  until  nearly 
reaching  end  of  last  ray  when  depressed,  3  in  fish  without  caudal;  A.  iii, 
6,  I,  third  simple  ray  slender,  entire,  4^;  caudal  3,  deeply  forked,  lobes 
pointed;  least  dejith  of  caudal  peduncle  If  in  head;  pectoral  1,  rays  i,  16; 
ventral  i,  5,  fin  3^  in  fish  without  caudal. 
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Back  and  upper  surlaees  olive,  sided  and  below  paler  to  whitish.  Each 
scale  on  back  and  sides  with  dark  brown  basal  spot,  paler  on  lowest  scales 
of  side.  At  fifth  and  sixth  scales  of  lateral  line,  as  2  scales  above  and  3  or 
4  below  with  dark  or  blackish  crescent.  Iris  grayish.  Barbels  pale.  Dorsal 
with  inembranes  before  each  ray  and  over  greater  iij^per  portions  dark 
gray,  fin  nearly  blackish  marginally.  Caudal  grayish,  inner  edge  dark  gray. 
Lower  fins  all  whitish. 

A.N.SP.,  No.  60809.  Srisawat,  Siam.  July  1934,  Length  185  mm.  Type. 

This  species  is  apparently  distinct  from  the  preceding  and  differs  from 
all  known  to  me  in  the  greatly  elongated  front  lobe  of  the  dorsal.  Only 
Rokita  {Rohita)  triporus,  as  figured  by  Bleeker,  approaches  this  character, 
though  it  is  with  entirely  different  coloration  and  structural  characters. 
My  specimen  shows  no  traces  of  pores,  the  scars  of  the  pearl  organs,  on  its 
snout. 

(/xaKpos  lonu  -f  o-T/jtAHoi/  banner  or  dorsal;  with  references  to  the  pro- 
longed front  dorsal  lobe.) 

Osteochilus  sima  (Sauvage). 

Depth  2%  to  2%;  head  4;\  to  4^,  width  \\.   Snout  3J  to  3;^  in  head;  eye 

to  3^,  in  snout,  li  to  I  4  in  intororl)ital ;  maxilhiry  reaches  ■]  in  snout, 
length  33;  to  3?'  in  head;  single  jiair  of  barbels,  rostral,  l','  in  eye;  upi>er 
lip  entire,  narrow,  lower  across  broad  syniphyseal  area  papillate  (not  fringed 
as  described  by  Sauvage) ;  jaw  edges  firmly  cartilaginous;  interorbital  H  in 
head,  broadly  convex;  suborbitals  narrow,  cover  about  of  cheek  to  pre- 
opercular  ridge.  Gill  rakers  0  -f-  33.  short,  curved  points,  .}  of  gill  filaments 
which  If  in  eye.  Left  pharyngeal  teeth  2,  3,  5,  cuneate,  compressed,  with 
broad,  entire,  grinding  surfaces. 

Scales  33  in  lateral  line  to  caudal  base  and  3  more  on  latter;  8  above, 
7  below  (counting  largely  concealed  scales  below  pointed  axillary  scale)  to 
ventral  origin,  6  below  to  anal  origin,  10  to  12  i)redorsal.  Scales  on  breast 
and  chest  small.  Caudal  base  scaly.  Axillary  ventral  scale  2^  to  2^  in  fin. 
End  of  snout  with  2  rows  of  pearl  organs,  of  which  4  in  upper  row  and  5  in 
low^er,  all  close  set.  Scales  with  2  to  o  short  basal  radiating  striae  and  25 
or  26  apical;  circuli  fine,  mostly  basal,  obsolete  aj^ically. 

D.  V,  15,  I,  fifth  simple  ray  3^  to  3^;  in  fisli  without  caudal;  A.  iii,  5,  i, 
third  simple  ray  1  in  head;  least  dei)tli  of  caudal  peduncle  1^  to  1*;  pec- 
toral 1  to  1^,  rays  i,  14  or  i,  15;  ventral  rays  i,  8,  fin  4  in  fish  without 
caudal;  caudal  2^  to  2*  in  rest  of  fish,  lobes  slender,  sliarp  jiointed. 

Back  and  sides  above  olive,  each  sfale  witli  dark  basal  spot.  Sides 
below  and  under  surfaces  whitish.  Iris  gray.  Barbels  and  lips  pale  or 
whitish.  At  fifth  scale  of  lateral  blackish  basal  crescent,  one  above  and 
double  series  below  4  scales  deep,  each  with  similar  blackish  crescent. 
Dorsal  fin  with  each  membrane  on  its  posterior  half  before  ray  dark  to 
blackish  gray.   Caudal  grayish  marginally  all  around.  Lower  fins  whitish. 

Two,  161  to  180  mm.,  Srisawat,  July. 

This  sjiecies  aiijiarently  not  noticed  since  originally  described  in  ISTS" 
and  mentioned  in  1881  as  Rohita  swia  by  Sauvage  from  the  Mekong  and- 
Phnom  Penh. 
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Osteochilus  lini,  new  species.    Figures  54  (liead  below)  and  55. 

Depth  2^  to  3]  ;  head  to  4,  width  1^  to  1|.  Snout  3  to  3iV  in  head; 
eye  3|  to  ^yo,  I4  to  1^  in  snout,  2  to  2^  in  interorbital ;  maxillary  reaches 
f  to  eye,  length  3i  to  3 J  in  head;  2  pairs  of  barbels,  rostral  If  to  2  in 
maxillary  which  equal  or  little  lonuor  than  eye;  both  lijis  plicate  and  well 
fringed  all  around,  broad,  fleshy;  interorbital  2},  to  2f,,  broadly  convex; 
suborbitals  narrow,  cover  about  of  cheek  to  preopercular  ridge.  Gill  rak- 
ers 6  +  20,  short,  weak  points,  i  of  gill  filaments,  which  equal  eye.  Pharyn- 
geal teeth  2,  3,  5 — 5,  3,  2,  compressed,  but  slightly  hooked,  with  broad, 
entire,  tirinding  surfaces. 

?^cai('s  30  or  31  in  lateral  lino  to  caudal  base  and  3  more  on  latter;  6 
above,  -1  below  to  ventral  origin,  5  below  to  anal  origin,  10  or  11  predorsal. 
Breast  and  chest  covered  with  small  scales.  Axillary  ventral  scale  2f  to 
2|  in  fin.  Later;d  line  of  slender  simple  tubes,  axial,  complete.  End  of 
.snout  with  2  or  3  irregular  rows  of  minute  pores  (scars  of  pearl  organs),  5 
or  6  in  upper  row  and  usually  fewer  in  lower.  Scales  with  3  to  10  short 
basal  radiating  striae,  17  to  21  longer  apical;  circuli  fine,  mostly  basal, 
obsolete  apically. 

D.  Ill,  12,  T.  third  simple  ray  1  to  1^  in  head;  A.  iii,  5,  i,  third  simple 
ray  1|-  to  lA ;  least  dci)th  of  caudal  peduncle  2  to  2^;  pectoral  l-h  to  1§, 
rays  i,  12;  ventral  I,  8,  fm  1^  to  1;^  in  head;  caudal  3  to  3^  in  rest  of  fish. 

Back  and  upi)er  part  of  sides  olive  with  brownish  shade,  each  scale 
darker  medially  though  little  contrasted  or  as  somewhat  small  basal  spot 
to  each  scale.  Fifth  scale  of  lateral  line  with  blackish  basal  crescent  also 
scale  inniieiliately  above  and  immediately  l)ol()w  with  similar  blackish 
crescent.  Un  tail  posteriorly  and  caudal  peduncle  dark  gray  ill-delined  and 
rather  broad  streaks  usually  as  well-defined  dark  spot  at  caudal  base,  which 
may  be  reflected  out  over  median  caudal  rays.  Iris  gray.  Barbels  with 
brown  above,  pale  below.  T.ips  whitish,  lik(^  lower  surface  of  head.  Dorsal 
with  each  membrane  dark  gray  over  its  posterior  half  or  before  fin  ray 
following.  Anal  dark  gray  medially,  pale  marginally.  Caudal  grayish 
marginally,  sometimes  most  of  lower  lobe  very  dark  gray.  Other  fins  pale. 

A.N.S.P.,  No.  60812.   Khao  Nam  Poo,  Siam.   October  1934.  Length 

84  mm.  Type. 

A.N.S.P.,  Nos.  60813  to  60842,  same  data,  paratypes.    Length  65  to 

83  mm. 

Related  to  Osfcochilvs  proscmion  Fowler  1934,  but  differing  in  2  pairs 
of  barbels,  but  4  scales  below  lateral  line  to  ventral  origin  and  different 
dark  blotch  on  lateral  line. 

(For  Mr.  S.  Y.  Lin,  of  Tinghai,  in  appreciation  of  his  valuable  studies 

nn  (.'hinesc  lishes.) 

Osteochilus  ochrus,  new  species.    Figures  56  (head  beluw)  and  57. 

Depth  3^;  head  3r,,  width  1^  Snout  21  in  head;  eye  3-|.  1\  in  snout, 
li  in  interorbital;  maxillary  reaches  *  to  eye.  length  3^'  in  head;  pair  of 
small,  short,  nearly  concealed  maxillary  barbels;  upper  lip  smooth,  thick, 
fleshy,  only  with  slight  marginal  fringe  short  space  before  each  fold  at 
rictus;  lower  lip  with  edge  fringed  all  around;  jaw  edges  entire,  trenchant, 
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56,  57.  Oateochiltis  ochrus.  58,  59.  CosmochUus  harmandi. 

60.  Cyclocheilichthys  armatus.    61,  62.  Cirrhinus  auratua. 
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Urmly  cartilaginous;  interorbital  2g  in  bead,  rather  low,  broadly  convex; 
suborbitals  rather  broad,  cover  nearly  half  of  cheek  to  preopercular  keel. 
Gill  rakers  about  7  -f  38.  short,  weak,  flexible  points,  3J  in  gill  filaments 

which  1:1  in  eye  Riuht  i)liaryni:(\'il  teeth  6,  3,  2,  compressed,  cuneate,  all 
with  entire,  broad,  grindini^  :^unaccr^. 

Scales  38  in  lateral  line  to  caudal  base  and  2  more  on  latter;  8  above, 
5  below  to  ventral,  6  below  to  anal,  1 1  predorsal.  Breast  and  chest  with 
small  scales.  Caudal  base  scaly.  Axillary  ventral  scale  2f  in  fm.  Lateral 
line  complcto.  axial,  tubes  small,  slender,  short.  Scales  with  2  to  10  very 
short,  basal  striae,  variable  and  often  imperfect,  and  25  to  28  radiating 
apically;  circuli  fine,  coarser  or  obsolete  apically.  Snout  with  3  or  4  irreg- 
ular close-set  pearl  organ  scars,  extend  over  preorbital. 

D.  IV,  11,  I,  fourth  simple  ray  1  in  head  ;  A.  m,  6,  i,  third  simple  ray  li; 
least  depth  of  caudal  peduncle  2;  itectoral  1.^,  ray?  i,  15;  ventral  rays  i,  8, 
fin  li  in  head;  caudal  3  in  rest  of  iish,  well  forked,  lobes  slender,  sharp- 
pointed. 

Upper  surface  of  head  and  body  olive  and  grayish.  Darker  gray-brown 

median  streak  on  predorsal,  along  each  side  of  dorsal  fin  base  and  down 
postdorsal  medially.  Faint  lateral  gray  band,  forming  more  definite  dark 
gray  diffuse  spot  at  caudal  base.  Dorsal  and  caudal  grayish,  other  fins 
whitish.   Iris  gray.    Lips  pale  to  whitish. 

A.N.S.P.,  No.  61781.  Bangkok,  Siam.  May  1934.  Length  130  mm. 
Type. 

Ai)i)arently  unique  among  Siamese  species  in  the  presence  of  but  2  maxil- 
lary barbels,  the  disposition  and  number  of  its  pearl  organs  on  the  snout^ 
structure  of  its  mouth  and  coloration. 

(*«»x/»os  pale,  with  reference  to  its  color.) 

Cosmochilus  harmandi  Sauvage.  Figures  58  (head  below)  and  59. 

One,  70  mm.,  Bangkok,  September  24.  Agrees  fundamentally  with  the 
original  account  based  on  an  example  370  mm.  long.  The  eye  and  barbels 
are  greatly  larger  in  my  specimen,  also  the  papillae  of  the  lips,  the  pro- 
portions different  and  the  fins  a  little  shorter.  Chevey  1930  gives  three 
figures  and  notes  of  postlarval  Cosmochilus,  all  of  which  differ  in  the  pres- 
ence of  more  anal  rays. 

Kampala  macrolepidota  (Valenciennes). 
One,  253  mm.,  Keng  Sok,  February  3. 

Scaphiodontopsis  acanthopterus  Fowler  1934,  as  Dr.  H.  M.  Smith  has 
informed  me,  is  synonymous  with  Scaphiodonichthys  burmanicus  Vinei- 
guerra  1890,  described  from  Meekalan  and  Tao. 

Labeobarbus  douronensis  (Valenciennes). 
One,  140  mm.,  Srisawat,  July. 

Labeobarbus  soro  (Valenciennes). 

Two,  290  to  315  mm.,  Keng  Sok,  February.  These  specimens  quite  darlo 
nearly  gray-black  above. 
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Cyclocheilichthys  apogon  (\'alenciennes) . 

Two,  109  to  117  mm.,  Bangkok.  Vertical  fins  dark  gray,  paired  fins 
whiti>h  and  little  or  no  trace  of  darlv  spot  at  caudal  base. 

Cyclocheilichthys  anoplos  (Blcekcr). 

Nine,  97  to  245  mm.,  Bangkok,  In  smallest  only  one  scale  in  the  lateral 
line  witli  bifurcate  tube. 

Cyclocheilichthys  armatus  (Valenciennes).    Figure  6o. 

Three,  106  to  123  mm.,  Khao  Nam  Poo,  October.  Depth  2i  to  3;  head 
3,.';  to  3;'|.  Eye  3,4  to  41;  in  head;  only  one  pair  of  short  barbels,  each  on 
maxillary.  Scales  30  to  33  in  lateral  line  to  caudal  base  and  3  more  on 
latter;  7  above,  5  below  to  ventral,  6  below  to  anal,  12  i)redor>al. 

Cyclocheilichthys  jullieni  Sauvage  1880,  based  on  an  example  330  mm. 
long,  may  possibly  be  the  adult?  It  is  described  with  the  third  simple 
dorsal  ray  bony  and  entire,  dei)tli  3^,  head  4,  and  with  6  black  longitudinal 
bands,  narrower  than  pale  interspaces. 

Barbus  spilopterus  Fowkr. 

Six,  70  to  117  nun.,  Bangkok,  May,  and  two,  95  to  104  mm.,  September 
24;  one,  83  mm.,  Khao  Nam  Poo,  October.  All  much  larger  than  my 
original  specimens.  They  also  show  4  scales,  counting  the  axillary,  between 
the  lateral  line  and  the  ventral  origin. 

Barbus  schwanefeldii  Dlccker. 

Seven,  125  to  153  mm.,  Srisawat,  July. 
Barbus  binotatus  Valenciennes. 

Six,  64  to  96  mm.,  Khao  Nam  Poo,  October;  28  examples,  38  to  174  mm., 
Bangkok.  Those  from  first  locality  interesting  variants,  as  some  show 
upper  and  lower  caudal  edges  blackish,  dark  axial  lateral  streak  or  several 
black  spots  along  axial  line  and  black  blotch  at  dorsal  origin,  also  anal 
edge  blackish, 

Barbus  javanicus  I'-kcker. 

Four,  140  to  170  mm..  Bangkok,  in  ]\Iay,  and  one,  54  mm.,  September  24. 
In  last  rostral  barbels  rudimentary.  Scales  25  +  3;  7  above,  4  below  to 
ventral  origin.    A.  iii,  6,  i. 

Barbus  proctozysron  (Bleaker). 

Ten,  104  to  173  mm.,  Bangkok. 
Barbichthys  laevis  (Valenciennes). 

One,  174  mm.  to  end  of  broken  caudal,  Srisawat,  July. 

Morolius  enrthrostictus  Fowler. 

Seven  121  to  176  mm.,  Bangkok. 
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Cirrhinus  auratus  Sauva,L;e.    Figures  6i  (head  below)  and  62. 

Depth  35  lu  3^  ;  head  3^  to  35,  width  1^  to  1^.  Snout  4  to  4 J  in  head; 
eye  6^  to  6,  If  to  H  in  snout,  2|  to  2|  in  interorbital ;  maxillary  reaches 

f  to  eye,  length  4  to  4^  in  head;  no  barbels;  lips  entire,  little  free  from 
trenchant,  cartilaginous,  firm  jaw  edges;  interorbital  IJ  to  2^,  l)roadly  con- 
vex; suborbitals  cover  nearly  half  of  cheek  to  preopercular  ridge.  Gill 
rakers  10  -f  60,  short,  weak,  uniform  jjoints,  ^  of  gill  filaments,  wiiich  equal 
eye.  Right  pharyngeal  teeth  5,  3,  2,  compressed,  with  broad,  entire,  oblique 
grinding  surfaces. 

Scales  52  to  54  in  lateral  line  to  caudal  base  and  3  or  4  more  on  latter; 
12  above,  9  below  to  ventral  or  anal,  19  j)redorsal.  Scales  on  breast  and 
chest  small.  Axillary  ventral  scale  3  in  fin.  Caudal  base  scaly.  Lateral 
line  axial,  complete,  small  tubes  simple,  short.  Scales  with  6  to  8  feeble, 
imperfect,  submarginal  striae,  and  27  to  30  apical  radiating  striae;  circuli 
fine,  obsolete  apically. 

D.  Ill,  11,  1  or  III,  12,  1,  third  simple  ray  1  to  1^  in  head;  A.  iii,  5,  i, 
third  simple  ray  1^  to  If;  least  depth  of  caudal  peduncle  2^  to  21;  pec- 
toral 1^  to  If,  rays  i,  18;  ventral  I,  8,  fin  1^  to  If  in  head;  caudal  2f  to  2| 
in  rest  of  fish. 

Back  gray-i)rown  or  drab,  sides  below  and  under  surfaces  whitish.  Iris 
and  lijjs  pale.    Dorsal  and  caudal  grayish  marginally.    Lower  fins  whitish. 

Two,  225  to  245  mm.,  Bangkok. 

Cirrhinus  jullieni  Sauvage.    Figures  63  (head  below)  and  64. 

Depth  3;  head  4,  width  1§.  Snout  4  in  head;  eye  4.  2  in  interorbital; 
maxillary  reaches  f  to  eye,  length  4|  in  head ;  no  barbels ;  lips  thin,  narrow, 
smooth,  adnate  with  firm,  cartilaginous,  trenchant  edges  of  jaws;  inter- 
orbital 2  in  head;  suborbitals  broad,  cover  most  of  cheek  to  preopercular 
ridge. 

Scales  32  4-  2  in  lateral  line;  6  above.  4  below  to  ventral  origin.  5  below 
to  anal  origin,  11  predorsal.  Axillary  ventral  scale  i  of  fin.  Caudal  base 
scaly.  Lateral  line  complete,  very  slightly  decurved,  axial. 

D.  111.  8.  I,  third  simjde  ray  3§  in  fish  to  caudal  base;  A.  iii,  5,  i,  third 
simple  ray  Ij  in  head;  least  depth  of  caudal  peduncle  1^;  pectoral  1,  rays 
I,  14;  ventral  I.  8.  fin  l^o  in  head;  caudal  2*  in  rest  of  fish,  widely  forked, 
slender  lobes  sharply  pointed. 

Back  pale  olive  to  brownish,  sides  and  below  pale  to  whitish.  Iris  whit- 
ish. Lips  pale.  Dorsal  very  pale  grayish,  each  membrane  medially  and 
posteriorly  before  ray  following,  with  dark  gray  area.  Caudal  grayish. 
Lower  fins  wliitisli. 

One.  17b  mm..  Bangkok.  Differs  from  the  account  of  Sauvage  in  1881 
as  it  was  said  to  have  the  fringed,  pores  2  or  3  or  more,  pair  of  rostral 
barbels  present  shorter  than  eye,  on  an  example  130  mm. 

Tylognathus  melanotaenia,  new  species.    Fit;urcs  65  (head  below)  and  66. 

Depth  3j:  head  4^;,  width  1:].  Snout  2h  in  head;  eye  5;],  2},  in  snout, 
2f  in  interorbital;  maxillary  reaches  I  to  eye,  length  3  in  head;  maxillary 
with  small  terminal  barbel,  largely  concealed,  only  tip  exposed;  upper  lip 
entire,  lower  with  greater  median  margin  papillose;  jaw  edges  firmly  tren- 
chant, entire;  interorbital  2i  in  head,  moderately  high,  broadly  convex; 
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63,  64.  CIrrltinus  jullieni.  65,  66.  Tylognathm  melanotaenia. 

>67,  68.  Tylognalhus  quadrUineatus.    69,  70.  Tylognathus  cryptopogon. 
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?ub()i'l)it;ils  ;il)()Ut  cover  lialf  of  clifck  to  preopereiilar  ridco.  Gill  rakers 
5  -j-  20,  short,  lec'ble,  uiiil'orm,  ticxible  points,  j  of  gill  iilanients,  wliicli  long 
as  eye.  Right  i)haryngeal  teeth  5,  5,  4,  2,  compressed,  scarcely  hooked,  each 
with  oblique,  entire,  broad  grinding  surfaces. 

Scales  31  in  lateral  line  to  caudal  base  and  3  more  on  latter;  6  above, 
4  below  to  ventral  origin,  5  l)elow  to  anal  origin,  11  predor^al.  Ventral  with 
axillary  scale  2^  in  fin.  Caudal  base  scaled.  Lateral  line  complete,  axial, 
tubes  small,  slender,  simple.  Scales  with  1  to  3  short  basal  striae,  some- 
times 1  to  4  short  incomplete  auxiliariers  also,  and  32  or  33  radiating  apical 
striae;  circuli  fine.  in()-(l\-  basal,  obsolete  apieally. 

D.  Ill,  8,  I,  third  sinii)le  ray  Sfi  in  fish  without  caudal;  A.  iii.  5.  i,  third 
simple  ray  1/,  in  head;  least  depth  of  caudal  peduncle  1^;  pectoral  1^,  rays 
I,  16;  ventral  I,  8,  fin  IJ  in  head;  caudal  2f  in  rest  of  fish,  deeply  forked, 
slender  lobes  sharply  pointed. 

Back  olive,  also  upper  surface  of  head.  Along  side  of  trunk  dark  brown 
axial  band,  becomes  blackish  along  side  of  tail  and  along  caudal  peduncle 
side,  also  reflected  out  on  median  caudal  ravs.  On  back  and  sides  each 
scale  with  dark  or  blackish  brown  crescent.  Iris  pale  to  whitish.  Dorsal 
grayish  olive,  membranes  pale  and  each  with  dark  gray  median  area  nar- 
rowly on  posterior  half  close  before  ray  following.  Caudal  gray.  Other 
fins  whitish. 

A.N.S.P.,  No.  61502.  Khao  Nam  Poo,  Siam.  October  1934.  Length 
158  mm.  Tyi)c. 

Agrees  with  the  .-peeies  following  in  the  j)resence  of  maxillary  barbels 
only,  the  .scpianiation  and  fin  rays.  It  differs  in  the  dark  or  blackish  axial 
lateral  band,  darker  and  most  prominent  on  caudal  peduncle.  Its  pearl 
organs  are  extensive  around  the  front  border  of  the  snout,  forming  2  rather 
regular  rows  with  a  third  incomplete  below  posteriorly  of  smaller  tubercles. 
Moreover  the  entire  top  of  the  head  is  finely  studded  or  crowded  with  minute 
papillae. 

(/iteXas  black  +  Toivla  band;  with  reference  to  the  dark  lateral  band.) 
Tylognathus  quadrilineatus,  new  species.  Figures  6;  (head  below)  and  68. 

Depth  3  to  3+;  head  4f  to  5,  width  H  to  li   Snout  2^  to  2^  in  head; 

eye  4J  to  5',',  1*  to  2?  in  snout.  2\  to  3  in  interorl)itaI ;  maxillary  reaches  f 
to  eye,  length  2i  to  21  in  head;  single  pair  of  short  barbel*,  one  on  each 
maxillary,  about  of  eye;  upper  lip  entire,  lowei-  with  broad  mctlian  area 
furnished  with  about  5  irregular  rows  of  small  papillae;  jaw  edges  entire, 
firmly  cartilaginous,  trenchant;  interorbital  1^  to  1|,  moderately  high, 
broadly  convex;  suborbitals  moderate,  cover  about  half  of  cheek  to  pre- 
opercular  ridge.  Gill  rakers  5  —  20,  short,  uniform,  flexible,  feeble  points, 
3i  in  gill  filaments,  which  equal  eye.  Pharyngeal  teeth  2,  4,  5 — 5,  4,  2,  com- 
pressed, scarcely  hooked  with  broad,  entire  grinding  surfaces. 

Scales  30  to  32  in  lateral  line  to  caudal  base  and  3  more  on  latter;  6 
above,  4  or  5  below  to  ventral,  5  below  to  anal  origin,  11  or  12  predorsal. 
Axillary  ventral  scale  2:'J  in  fin.  Caudal  base  scaly.  Lateral  line  complete, 
axial  along  side,  with  small,  short,  simple  tubes.  Scales  with  1  or  2  short 
basal  striae,  sometimes  with  as  many  as  5  or  6  more  imperfect  or  incom- 
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piete  shorter  auxiliaries,  and  29  to  62  apical  radiating  striae,  more  or  less 
obsolete  with  age;  circuli  fine,  basal,  obsolete  apically  with  age.  Males  with 
4  series  of  pearl  organs  around  end  of  snout,  extend  forward  from  below 

nostrils. 

D.  Ill,  8,  I,  third  simple  ray  31  in  4,-^  in  fish  without  ('.•nidal;  A.  in,  5,  i, 
third  simple  ray  to  H  in  head;  least  dei)th  of  caudal  peduncle  to  1^; 
pectoral  1  to  IJ,  rays  i,  15;  ventral  rays  I,  8,  fin  1  to  1 J  in  head;  caudal  2§ 
to  3i  in  rest  of  fish,  deeply  forked,  lonf!;  slender  lobes  sharply  pointed. 

Back  brown  or  olive,  sides  ]>aler  and  below  whiti>li.  Above  on  body  each 
scale  with  l)asal  lilackish  i)ocket,  showing  through  overlapiMni:  scales  as  sub- 
dued short  dark  bar.  On  side  of  tail  4  rows  of  blackish  brown  si)ots,  parallel 
with  lateral  line.  Iris  grayish.  Lips  and  mouth  pale.  Dorsal  and  caudal 
brownish,  other  fins  whitisli.  In  small  or  young  examples  second  dark  band 
on  tail  eini)lia^ized  more  blackish  and  ends  in  rather  large  diffused  blackish 
blotch  at  caudal  base. 

A.X.S.P..  No.  01791.  Srisawat.Siam.  July  1934.  Length  258  mm.  Type. 

A.X.S.P..  Xos.  61792  to  61795.  same  data,  paratype^.  Length  160  to  183 
mm.    Also  nine.  75  to  153  mm.,  Khao  Nam  Poo.  Octol)er. 

Known  chiefly  by  its  coloration,  especially  the  four  blackish  or  dark 
longitudinal  lines  along  side  of  tail  and  caudal  pciluncle.  Small  as  well  as 
large  examples  have  the  snout  studded  with  pearl  organs. 

(quadri  four  -|-  lincatus  lined,  with  reference  to  the  coloration.) 

Tylognathus  brunneus  Fowler. 

One.  67  mm.,  Bangkok,  'Slay,  and  five,  52  to  90  mm..  Sejjtember  24; 
se\'en,  82  to  118  nun.,  Khao  Nam  Poo,  October.  Small  examples  show  the 
catidal  base  with  a  slightly  dark  spot,  also  the  dorsal  fin  contrasted.  No 
barbels. 

Tylognathus  caudimaculatus  Fowkr. 

One,  127  mm,,  Srisawat,  July. 

Tylognathus  cryptopogon,  new  species.    Figures  f.g  (head  below)  and  70. 

Depth  3''  to  4;  head  3j  to  3*.  wi<lth  1*  to  2.1.  Snout  3  to  3]  in  head; 
eye  4  to  5.^,  11  to  I','  in  snout,  2  to  2.^  in  interorbital ;  maxillary  reaches  ^ 
to  i  to  eye,  length  3it  to  3^  in  head;  a  small  concealed  maxillary  barbel  in 
each  posterior  labial  sulcus;  upper  lip  entire,  lower  lip  rather  coarsely 
fringed  or  papillate  its  whole  extent;  jaw  edges  firmly  cartilaginous,  tren- 
chant, entire;  interorbital  2\  to  2?  in  head,  rather  low,  broadly  convex;  sub- 
orbitals wide,  cover  most  of  cheek  to  preoi)ercidar  ridae.  Gill  filaments 
7  4"  30,  short,  weak,  flexible,  uniform  points,  3^  in  gill  filaments,  which 
equal  eye.  Pharyngeal  teeth  1,  4,  6—4,  5,  4,  2,  compressed,  cuneate,  with 
broad,  entire,  large  grinding  surfaces. 

Scales  31  in  lateral  lini^  to  cnuflal  base  and  3  more  on  latter;  5  above, 
4  below  to  ventral,  5  below  to  anal  origin,  10  j^redorsal.  Ventral  axillary 
scale  2i  to  24  in  fin.  Small  scales  on  breast  and  chest.  Caudal  base  scaly. 
Lateral  line  comi)lete.  axial,  with  small,  slender,  simi>le  tubes.  Scales  with 
3  or  4  short  basal  striae  and  11  to  15  radiating  ajucal:  circuli  fine  basally, 
fewer  and  coarser  apically.  Entire  end  of  snout  studded  with  pearl  organs, 
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extend  into  intcrnasal  where  much  s^malki'.  also  row  above  eye  or  on  super- 
ciliary region,  others  below  over  i)reorbital  to  lower  front  eye-edge  and 
under  forward  surface  of  snout ;  largest  tubercles  around  front  end  of  snout. 

D.  Ill,  8,  I,  third  simple  ray  slender,  1  to  H  in  head;  A.  m,  5,  i,  third 
simple  ray  1|  to  If;  least  d(i)tli  of  caudal  peduncle  2  to  2?:  pectoral  2.^  to 
2f,  rays  i,  16;  ventral  T.  5.  lin  I5,  to  11  in  head;  caudal  2f  to  3  in  rest  of 
fish,  deeply  forked,  slender  lobes  pointed. 

Back  and  upper  surfaces  dull  olive  or  brownish,  each  row  of  scale  junc- 
tures with  slightly  darker  longitudinal  streak.  At  base  of  caudal  obsolete 
dark  gray  transverse  sliort  diffuse  bar  and  another  smaller,  near  basal  end 
of  squaniation.  In  small  specimens  these  basal  caudal  bars  may  be  almost 
blackish.  Iris  whitish,  also  lips.  Dorsal  largely  pale  gray  to  whitish, 
front  and  upper  edge  narrowly  gray  black,  and  each  membrane  in  upper 
section  or  above  middle  of  fin  with  gray  black  streak  on  its  posterior  area 
close  before  each  ray  following.  Caudal  grayish,  sometime^  each  lobe  may 
have  slightly  darker  longitudinal  streak.    Other  fins  whitish. 

A.X.S.P..  No.  61273.  Khao  Nam  Poo,  Siam.  October  1934.  Length 
104  nun.  Tyi)C. 

A.N.S.P.,  Nos.  61274  to  61282,  same  data,  paratypes.  Length  68  to 
103  nun. 

Differs  chiefly  from  the  species  of  TijlognatJms  in  its  concealed  maxil- 
lary barbels.  From  T.  brunneus  Fowler  and  T.  caudiniacidatiis  Fowler  it 
further  differs  in  the  lower  lip  fringed  and  extensive  rostral  pearl  organs. 
It  is  also  of  different  coloration. 

(KpvvToi  concealed  -|-  vutyw  beard;  with  reference  to  the  concealed  pair 
of  maxillary  barbels.) 

Crossocheilus  tchangi,  new  species.  Figures  71  (head  below)  and  72. 

Depth  3§;  head  4^,  width  1^.  Snout  2|  in  head;  eye  5},  2^  in  snout,. 
2^  in  interorbital;  maxillary  reaches  f  to  eye,  length  3|  in  head;  one  pair 

of  barbels,  rostral,  separated  by  interspace  equal  to  ft  of  eye;  upper  lip 
plaited,  broadly  i)apillate,  lower  also  less  papillate,  witli  siibinarginal  series 
of  about  7  large  papillae;  jaw  edges  firm,  even,  trenchant,  cartilaginous; 
interorbital  2  in  head,  broadly  convex;  suborbitals  broad,  about  half  cover 
cheek  to  preopercular  ridge.  Gill  rakers  about  5  -f  30,  short,  weak,  slender, 
uniform  points,  4]  in  gill  filaments,  which  equal  eye.  Right  phar>mgeai 
teeth  4,  5,  4,  2,  compressed,  little  hooked,  with  broad,  entire  grinding 
surfaces. 

Scales  28  in  lateral  line  to  caudal  base  and  2  more  on  latter;  5  above,. 

4  below  to  ventral  oi'  anal,  9  predorsal.  Scales  on  chest  and  breast  small. 
Axillary''  ventral  scale  in  fin.  Caudal  base  scaly.  Lateral  line  complete, 
axial  along  side,  of  small,  short,  simple  tubes.  ^Muzzle,  top  of  head  and 
median  predorsal  studded  very  closely  with  minute  papilla-like  pearl  organs. 

D.  Ill,  8,  I,  third  simple  ray  4  in  fish  without  caudal;  A.  m,  5,  i,  third 
simple  ray  li  in  head:  least  depth  of  caudal  peduncle  2;  pectoral  1.  rays  i, 
13;  ventral  I,  8,  fin  1  in  head;  caudal  2^  in  rest  of  fish,  deeply  forked  lobes 
pointed. 
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71,  72.  Crossocheiliis  tchangi. 
75  to  77.  Garra  taeniatops. 


73,  74.  Crossocheilus  rcliculatus. 
78.  Cypsehirus  arcticcps. 
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Back,  head  and  sides  above  olivaceous,  with  darker  bar  at  base  of  each 
scale.  Under  surfaces  of  body  whitish.  Along  side  of  tail  and  caudal  pe- 
duncle blackish  band,  expanding  at  caudal  base  to  large  blackish  blotch. 
Iris  gray  or  pale.  Barbels  brownish.  Lips  pale.  Dorsal  i)ale  brownish, 
each  membrane  darker  medially.  Caudal  brownish.  Lower  fins  whitish. 

A.X.S.P.,  No.  61690.  Srisawat,  Siam.  July  1934.  Length  173  mm.  Type. 

Differs  from  Crossocheilus  oblongus  (Valenciennes)  1842  as  figured  by 
Bleeker,  in  its  much  deeper  body,  different  mouth  structure,  and  different 
coloi'ation.  That  species  was  reported  from  west  of  Nakon  Sritamarat  by 
Dr.  H.  yi.  Smith  in  1931.  Cirrhina  (Cro.s.s'or/?;7?/.s I  cambodgicnsi^  Tirant 
1883  is  said  to  be  closely  related  to  C rossocht  ilus  ol)lon(in.'<  though  it  is  said 
to  have  4^  l-=  5)  rows  of  scales  below  the  lateral  Inie  to  the  ventral,  and 
in  another  account  3!,  while  the  barbaric  figure  1  on  plate  2  is  equally 
worthless. 

(For  Dr.  Tchung-Lin  Tchang,  in  appreciation  of  his  work  on  Chinese 
cyprinoids.) 

Crossocheilus  reticulatus,  new  species.    Figures  73  (head  below)  and  74. 

Depth  35  to  4];  head  3f  to  3^,  width  to  Ij^.  Snout  2f  in  head; 
eye  4^  to  4:f,  If  to  If  in  snout.  If  to  1^  in  interorbital ;  maxillary  reaches 
about  half  way  in  snout,  5  in  head:  ])air  of  rostral  barbels  only,  small,  ^ 
of  eye;  edge  of  upper  lip  with  about  14  lobes  and  its  outer  surface  pajiillate; 
lower  lip  less  broadly  papillate  and  edge  not  fringed;  jaw  edges  firm,  even 
and  trenchant;  interorbital  2^  to  2ft  in  head,  broadly  convex;  suborbitals 
moderately  broad,  cover  about  ^  of  cheek. 

Scales  30  in  lateral  line  to  caudal  base  and  2  more  on  latter;  5  above, 
4  below  to  ventral  and  5  below  to  anal,  10  predorsal.  Chest  and  breast  with 
small  scales.  Ventral  axillary  scale  i  of  fin.  Caudal  base  scaly.  Lateral 
line  complete,  axial  along  side  of  body,  tubes  short,  simple.  Scales  with  15 
to  17  short  basal  marginal  striae  and  18  to  22  long  radiating  apical  striae; 
circuli  fine  basally,  coarser  apically.  Upper  surface  of  muzzle  and  head 
with  minute  jiapillae,  rather  numerous,  evidently  pearl  organs. 

D.  Ill,  8,  I,  third  simple  ray  1  in  head;  A.  m,  6,  i,  third  simple  ray  If 
to  H;  least  depth  of  caudal  peduncle  2  to  2J;  pectoral  If  to  1],  rays  i,  15; 
ventral  I,  8,  1 J  to  If  in  head;  caudal  2.^  to  2f  in  rest  of  fish. 

Back  and  upper  surfaces  olive  brown,  each  scale  edgtvl  with  blackish 
brown,  forming  reticulate  i)attcrn.  Blackish  bar  along  behind  gill-opening 
above  pectoral.  Base  of  caudal  largely  and  broadly  blackish.  Sides  of 
head  dusted  with  dark  brown.  Iris  grayish.  Barbels  brown.  Lips  whit- 
ish. Under  surface  of  body  whitish.  Fins  all  pale  to  whitish,  especially 
lower  ones. 

A.N.S.P.,  No.  61335.   Khao  Nam  Poo,  Siam.    October  1934.  Length 

70  mm.  Type. 

A.N.S.P.,  No.  61336,  same  data,  paratype.    Length  66  mm. 
Known  by  its  coloration,  especially  the  dark  bar  behind  gill  opening, 
the  large  black  caudal  spot  and  the  dark  edges  to  the  scales,  also  its  pale 
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or  light-colored  fills.  It  resembles  C ws60cheiLus  tchangi  in  mouth  structure 
and  sciuamation. 

[rctindatus  netted,  with  reference  to  the  dark  edges  of  the  scales  forin- 
in<^  a  net  or  chainlike  pattern.) 

•Garra  taeniatops,  new  species.   Figures  75  (head  below),  76  (lateral  view)  and  77 

(head  above). 

Depth  4  to  4i;  head  3^  to  4.  width  U  to  l^.  Snout  2*  to  3  in  head; 
eye  3^  to  3^,  1^  to  1^  in  snout;  1^  to  2  in  interorbital ;  maxillary  reaches 
opposite  front  eye  edge,  length  from  snout  tip  2|  to  2f  in  head;  pair  of 
short  rostral  barbels,  widely  separated  as  mouth  width,  each  little  shorter 
than  eye;  lower  face  of  broad  upper  lip  and  front  portion  of  still  broader 
lower  lip  minutely  papillate,  posteriorly  latter  smooth  and  entire;  jaw  edges 
€ven,  firm,  trenchant;  interorbital  2|  to  21  in  head,  rather  low,  broadly 
convex;  suborbitals  narrow,  would  cover  nearly  half  of  cheek  to  prcoper- 
cular  ridfi;e.  Gill  rakers  as  8  or  10  short  feeble  jioints  about  i  of  gill  fila- 
ments. Pharyngeal  teeth  1  or  2,  4,  5 — 5,  4  or  3,  2,  small,  compressed,  with 
flight  entire  grinding  surfaces. 

Scales  29  or  30  in  lateral  line  to  caudal  base  and  2  more  on  latter;  5 
.above,  3  below  to  ventral,  4  below  to  anal,  9  or  10  predorsal.  Breast  and 
chest  with  small  scales.  Axillary  ventral  scale  31  to  4  in  fin.  Caudal  base 
scaly.  Lateral  line  eomi)lete,  axial,  with  small,  short,  simple  tubes.  Scales 
with  9  to  10  short  basal  striae,  15  to  20  radiating  apically,  circuli  moderate 
Ijasally,  fewer  to  obsolete  apically.  Pair  of  large  laterally  divergent  pearl 
organs  each  side  of  snout  tip,  followed  by  row  ot  small  ones  back  below 
nostrils  then  to  upper  front  edge  of  eye.  also  2  large  lower  ones  on  front  of 
preorbital.  Uj^per  surface  of  snout  with  small  i)earl  organs  scattered  back 
to  internasal  and  irregular  row  on  lower  front  face  of  snout. 

D.  in,  8,  I,  third  simple  ray  3f  to  4  in  fish  without  caudal;  A.  iii,  6,  i, 
third  ray  1^  to  1]  in  head;  least  depth  of  caudal  peduncle  2  to  21-;  pectoral 
1  to  1  rays  i,  15;  ventral  rays  I,  8,  fin  1  in  head;  caudal  2|  to  3^  in  rest 
of  fish. 

Back  olive,  sides  and  below  paler  and  under  surfaces  whitish.  Broad 
blackish  brown  lateral  axial  band,  narrowing  little  on  caudal  base.  Above 
adjoins  narrower  pale  well-defined  parallel  band,  which  separated  from 
upper  side  of  back  by  dark  or  blackish  edge  delimiting  olive  color  of  back. 
Iris  gray.  Pearl  organs  whitish  or  creamy.  Lips  and  mouth  whitish. 
Barbels  brown.  Dorsal  whitish,  with  2  broad  transverse  blackish  bands, 
xipper  submarginal  and  lower  in  basal  half  of  fin.  Other  fins  pale  or  whit- 
ish with  grayish  tints. 

A.N.SJP.,  No.  61692.   Khao  Nam  Poo,  Siam.   October  1934.  Length 

■50  mm. 

A.N.S.P.,  Nos.  61693  to  61746,  same  data,  paratypes.   Length  33  to 

•50  mm. 

A  diminutive  species  greatly  resembling  Garra  taeniata  H.  ]\L  Smith 
1931,  but  differs  in  it-  hirger  and  fewer  pearl  organs,  depressed  anal  reach- 
ing caudal  base,  shorter  l);iil)el  and  different  arrangement  of  the  black  bands 
on  the  dorsal  fin,  the  upper  of  which  exposes  a  narrow  white  margin  in  the 
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present  s]X'cic>.   Other  species  I  described,  Garra  spiiiosd  and  Garra  juligi- 
nosa  are  without  contrasted  coloration  and  with  fine  numerous  pearl  organs. 
[taeniata  +  wi//  appearance.) 

LEUCISCINAE 

Barilius  harmandi  (Sauvage). 

Two,  208  to  264  mm.,  Sriracha,  July. 

STNODONTIDAE 

Saurida  tumbil  (Blocli). 

Two,  198  to  2o5  mm.,  Bangkok;  two,  135  to  148  mm.,  Sriracha. 

BELONIDAE 
Strongylura  strongylura  (Van  Hasselt) . 

Three,  252  to  404  mm.,  Bangkok;  one,  287  mm.,  Faknam,  August  28; 
one,  140  mm.,  Khao  Nam  Poo,  October.  All  with  A.  ii,  14. 

Strongylura  leiura  (Bleeker). 

One,  325  mm.,  Paknam,  August  28.   A.  ii,  21,  i. 

Xenentodon  canciloides  f  I'.leiker) . 

One,  202  mm.,  Bangkok.    A.  ii,  15. 

TTTCMTTtAMPTTTT^ATg 

Hemiramphus  margmatus  (Forsk&l). 

Six,  237  to  288  mm.,  Bangkok ;  one,  254  mm.,  Paknam,  August  28. 

Hemiramphus  erythrorinchus  Le  Sueur. 

One,  133  mm.,  long  without  caudal,  Sriracha,  July  10.  A.  ii,  12,  i.  Ven- 
tral origin  midway  between  pectoral  tip  and  caudal  base. 

Hyporhamphus  neglectus  (Bleeker). 

Two,  144  to  154  mm.,  Bangkok;  one,  104  mm.  without  beak,  July  10> 
and  one,  152  mm.  long,  July  24,  Sriracha.   A.  n,  12  or  ii,  13. 

£XOCO£TIDA£ 

Cypselurus  arcticeps  (Giinther).   Fimuc  78. 

Eleven,  180  to  238  mm.,  Bangkok;  one,  182  mm.,  Paknam,  August  28. 
D.  Ill,  11  or  IV,  10;  A.  n,  6  to  11, 8.   Scales  47  in  lateral  series  to  caudal  base. 

PSETTODIDAE 

Psettodes  erumei  (Schneider). 

Two,  194  to  202  mm.,  Bangkok. 

BOTHIDAE 

Pseudorhombus  arsius  (Buchanan-Hamilton). 
Two,  163  to  224  mm.,  Bangkok. 


Ocpynyfiiea  rnaienal 
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Pseudorhombus  javanicus  (Dlcckcr). 

One,  145  iniii.,  .Sriraclia,  July  24.  Agrees  with  Xoiinan'^  tigure  in  most 
all  details.    Bolh  body  and  fins  with  obscure  or  dark  gray  spots. 

SOLEIDAE 

Synaptnra  orientalis  (Schneider).  Figures  79  to  83  (variaticm). 

Eight,  113  to  190  mm.  in  May  and  one,  55  mm.,  in  July,  from  Bangkok. 

Pleuronectes  orientalis  Schneider  1801,  is  the  common  genotype  for 
Brachirns  Swainson  1839,  Synaptura  Cantor  1850,  and  Euryglossa  Kaup 
1858.  As  Swainson's  name  is  preoccupied,  Synaptura  Cantor  is  the  nesct 
available. 

Synaptura  commersoni  (Swainson). 

Three,  123  to  204  mm.,  Paknam,  August  28. 

Zebrias  zebra  (Bloch). 

One,  145  mm.,  Bangkok;  one,  153  mm.,  Paknam,  August  28. 

Heteromycterus  hartzfeldii  (Bleeker). 

One,  92  mm.,  Sriracha,  July  24.  Depth  2f ;  head  3^.  Scales  70  in  lateral 
series.  Vertical  fins  scaly  basally.  Three  series  of  dark  blotches,  quite 
obsolete,  as  well  as  number  of  smaller  and  still  more  obscure  dark  gray 
spots  in  intervening  pale  areas. 

CYNOGLOSSIDAE 

Trulla  trigramma  (Giinthcr).    Figure  102. 

One,  212  mm.,  Bangkok.  Scales  on  both  sides  ctenoid.  Lateral  lines  3 
on  loft  side,  with  150  scales  in  median  and  20  above  to  upper  lateral  line; 
no  right  lateral  line. 

Cynoglossus  bilineatus  (LaceiKcle). 

Two,  173  to  218  mm.,  Bangkok;  three,  98  to  148  mm.,  Paknam,  August 
21.  Scales  76  in  lateral  line,  15  above  to  upper.  Right  side  with  cycloid 
scales,  left  side  with  ctenoid.   Depth  35- 

Cynoglossus  lingua  Buchanan-Hamilton. 

Two,  114  to  180  mm.,  Bangkok.  Depth  5;^ ;  head  4.  Hind  end  of  maxil- 
lary nearer  gill  opening  than  snout  tip.  All  scales  cycloid.  Two  left  lateral 
lines,  85  scales  in  median  and  10  above  to  upper ;  one  right  lateral  line. 

Cynoglossus  puncticeps  (Richardson).  Figures  84  to  92  (variation). 

One,  64  mm.,  Bangkok,  July  2  to  4;  four,  101  to  113  mm.  on  August  21 
and  four,  90  to  104  mm.  on  August  28,  Paknam.  Day's  figure  shows  4  eyes, 
the  posterior  pair  more  emphasized,  apparently  the  ones  intended  by  the 
artist  and  likely  less  accurate. 
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Cynoglossus  cynoglossus  (Buchanan-Hamilton). 

Two,  118  to  124  mm.,  Bangkok,  May;  also  one,  133  mm.,  July  23;  eight, 
50  to  83  mm.,  August  21  and  one,  ]  18  mm..  August  28,  from  Paknam.  Depth 
3^;  head  4^.  Scales  73  in  left  lateral  line,  15  or  10  above  to  upper;  no 
right  lateral  line.  On  left  or  colcicd  side  olive  gray,  nearly  uniform.  All 
specimens  quite  pale  or  gray-white  on  snout  and  front  of  head.  On  left  or 
white  side  tins  quite  deep  gray. 

Day's  figure  of  Cynoglossus  bengalensis  is  closest  to  my  specimens. 
Buchanan-Hamilton's  figure  of  Achirus  cynoglossus,  published  by  Hora  in 
1929,  is  api)arently  inaccurate,  showing  but  one  lateral  line,  the  eyes  nearly 
opposite  and  the  mouth  cleft  reaching  only  f  in  the  lower  eye.  Head 
shown  as  4%. 

STNONATHIDAE 

Syngnathus  djarong  Bleeker. 

One,  90  mm.,  Bangkok.  Dorsal  begins  on  fourth  caudal  ring.  Dark 
band  through  eye. 

Ssmgnathus  spicifer  Riippell. 

One,  110  mm.  August  28  and  one  94  mm.  August  21,  Bakiuim.  Dorsal 
begins  on  first  caudal  ring.  Dark  bar  through  eye,  blotch  below  and  bar 
from  lateral  hind  eye  edge  backward.  Belly  with  13  white  cross  bands. 

SPHYEAENIDAE 

Sphyraena  jello  Cuvier. 

Four,  142  to  180  mm.,  Bangkok;  one,  174  mm.,  Sriracha,  July  24;  one, 
188  mm.,  Paknam,  August  28. 

ATHESINIDAE 

Atherina  valenciennei  Bleeker. 

Three,  92  to  95  mm.,  Sriracha,  July  10. 

Atherina  duodecimalis  \'alcnciennes. 
One,  65  mm.,  Paknam,  August  28. 

MuaniDAE 

Mugil  duBsumim  Valenciennes. 

Nineteen,  64  to  191  mm.,  Bangkok;  three,  87  to  108  mm.,  Paknam, 
August  21.  Adipose  eyelids  broad.  Scales  29  in  lateral  series.  A.  Ill,  9. 
Pectoral  1.}  in  liead,  without  axillary  scale.  Lower  surfaces  silvery  white, 
especially  in  young. 

Mugil  longimanus  Giinther. 

Ten,  76  to  170  mm.,  Bangkok;  one,  127  mm..  Paknam,  August  28.  Adi- 
pose eyelids  wide.  Scales  32  to  36  in  lateral  series.  A.  Ill,  9.  Pectoral 
nearly  or  quite  equals  head,  with  axillary  scale. 
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Mugil  oligolepis  Bleeker. 

One,  133  iiiin.,  Bangkok;  one,  100  mm.,  Paknam,  August  28.  Adipose 
eyelids  moderate.  Scales  21  to  2G  in  lateral  series.  A.  Ill,  9.  Pectoral  1^ 
in  head,  without  axillary  scale. 

FOLYNEMIDAE 

Eleutheronema  tridactylum  (Bleeker). 

Two,  82  to  129  mm.,  Bangkok,  in  May,  also  one  128  mm.  in  July.  Only 
3  free  pectoral  filaments. 

Eleutheronema  tetradactylum  (Shaw). 

Five,  133  to  158  mm.,  Bangkok,  May;  two,  106  to  108  mm.,  August  21, 
also  one,  148  mm.,  August  28,  from  Paknam. 

Polydactylus  sextarius  (Schneider). 

Four,  149  to  158  mm.,  Bangkok.  Free  pectoral  rays  6. 
Polydactylus  dubiiu  (Bleeker).  Figure  103. 

Five,  70  to  220  mm.,  Bangkok;  two,  104  to  115  mm.,  Paknam,  August 
28.  All  with  7  free  pectoral  filaments  longest,  or  upper  two  longer  than 
entire  length  of  fish  including  caudal.  Differs  from  Weber  and  Beaufort's 
account  of  Polynemua  dvbius  in  that  they  say  "  Pectoral  ....  longer  than 
head  by  almost  2  eye  diameters."  In  my  specimens  this  is  only  true  of  the 
young,  as  in  the  adults  the  pectoral  reaches  the  middle  of  the  soft  dorsal 
and  is  6  cyc-diamcters  longer  than  head.  PoJi/nemus  longipectoralis  Weber 
and  Beaufort  differs  in  a  shorter  pectoral  and  its  scales  are  given  as  84. 
My  specimen of  the  present  species  show  65  to  70  tubular  scales  in  lateral 
line  to  caudal  base. 

HOLOCENTBIDAE 

Holocentrus  ruber  (Forskal). 

One,  170  mm.,  Sriracha,  July  24. 

MASTACEMBEUDAE 
Rhjmchobdella  aculeata  (Bloch). 

Ten,  130  to  247  mm.  Bangkok.  Ocelli  variable,  3  to  6,  though  alike  on 
each  side  of  the  same  fish.   None  with  ocellus  on  anal. 

Mastacembelus  armatus  (Lacepede). 
One.  230  nun..  Hantikok. 

Mastacembelus  argus  (iuntlior.    Fisiiircs  93  to  96  (variation). 

Depth  9  to  9',';  head  5.^  to  (^j,  width  3  to  3i.  Snout  from  base  of  nasal 
flap  3i  to  3.^  in  head;  eye  84  to  10,  2^  to  3^  in  snout  from  base  of  nasal 
flap,  subequal  with  interorbital;  maxillary  reaches  f  to  f  to  eye,  length  3^ 
to  3f  in  head  from  base  of  nasal  flap,  which  trifid  terminally  and  2;\  to  2f 
in  -nout;  stronc:  infraorbital  spine;  interorbital  8  to  8;\  in  head  from  base 
of  nasal  flap,  low.   No  gill  rakers.   Gill  filaments  equal  eye. 
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Scales  minute,  imbedded.  Snout  >ci\\y  o\\  sides  above  lips.  Lateral  line 
distinct,  axial,  eomjilete;  tubes  small,  slender. 

D.  XXVllI  to  XXXIl,  rays  about  73,  soft  tin  height  3s  to  4  in  head 
without  nasal  flap;  A.  II  or  III,  60,  second  spine  3i  to  3^,  soft  fin  height 
4f  to  5! ;  caudal  2^  to  3,  rounded  behind;  pectoral  3  to  3^,  rays  20  to  22. 

Back  and  upper  surfaces  brown.  On  snout  above  narrow  whitish  band, 
forks  before  interorbital,  then  extends  back  along  each  side  of  back  an- 
teriorly, variously  broken  as  spots  or  bars.  At  occiput  it  usually  joins 
parallel  white  band  to  spinous  dorsal  which  includes  whole  fin  as  well  as 
bordering  all  around  rest  of  vertical  fins.  From  below  eye  parallel  white 
band  extends  back  over  head  above  pectoral  anrl  back  over  ti'unk  and  tail 
as  somewhat  irregular  row  of  large  white  spots.  Still  lower  and  variably 
another  forms  parallel  and  continues  along  lower  side  of  abdomen.  Brown 
line  usually  extends  along  median  line  of  abdomen  to  vent.  Bases  of  ver- 
tical fins  more  or  less  daik  brown  to  blackish.  Nasal  tube  brown.  Iria* 
gray.  Lips  largely  wliitish.  ^Mandible  whitish,  with  subterminal  transverse 
gray  band  below.    Pectoral  whitish,  with  dark  basal  blotch. 

Four,  197  to  263  nun.,  Bangkok,  May.  A  variable  species,  briefly  de- 
scribed by  Giinther  1861,  and  crudely  figured  by  Yon  Martens  in  1876. 

Mastacembelus  taeniagaster,  new  species.    Figures  97  to  loi  (variation). 

Depth  7'  to  8;\;  head  4-'  to  ot  width  3  to  3:i  Snout  from  the  base  of 
nasal  flap  2*  to  3^  in  head;  eye  6^-  to  7^,  2]  to  2|  in  snout  from  base  of 
nasal  flap,  subequal  with  interorbital;  maxillary  reaches  to  ^  to  eye, 
Iragth  4  to  4i  in  head  from  base  of  nasal  flap;  nasal  flap  trifld,  2  to  2^  in 
snout;  strong  infraorbital  spine;  interorbital  to  8  in  head  from  base  of 
nasal  flap,  low.    No  gill  rakers.    Clill  filaments  long  as  eye. 

Scales  very  small,  imbedded,  about  155  to  160  in  axial  lateral  series  to 
caudal  base;  lateral  line  of  32  to  36  small,  slender  or  narrow  tubes  along 
upper  side  of  back  and  sloping  lower  along  side  of  tail  to  middle  of  small 
caudal  base.  Cheek  and  side  of  snout  scaly,  top  of  head  largely  naked 
forward.   Anal  pajulla  usually  rather  long  and  ]>rominent. 

D.  XXVI  to  XXMII,  45  to  48,  soft  hn  height  2§  to  4  in  liead  without 
nasal  flap;  A.  Ill,  41  to  43,  soft  fin  height  3f  to  3|;  caudal  1^  to  2|, 
convex  beliind.  little  cxserted  from  soft  dorsal  and  anal;  pectoral  2f  to  2J 
in  head,  rays  18  to  20. 

Back  and  sides  above  brown,  under  surfaces  whitish.  Dark  bar  across 
interorbital  connecting  eyes.  Dark  brown  band  on  side  of  snout  to  eye, 
continued  over  postocular  region.  Parallel  and  adjoining  above  whitish 
band  of  narrower  width  and  broken  along  upper  side  of  back  into  narrow 
long  bars  or  blotches.  Under  surface  of  head  with  G  narrow  dark  brown 
contrasted  cross  bars,  variously  broken  but  usually  more  or  less  complete, 
third  extending  from  lower  eye  edge.  Iris  gray.  Nasal  flap  brown.  Side 
of  trunk  and  tail  with  16  to  20  double,  blackish  blotches,  lower  little  ad- 
vanced so  as  to  produce  inclination  and  both  varioTisly  variegated  or 
marbled  with  jialer  or  brownish;  also  from  lower  part  of  each  blackish  bar 
extends  downward,  narrowing  nearly  as  line,  of  which  9  or  11  or  those  from 
side  of  trunk  completely  cross  abdomen ;  on  tail  they  variably  may  arch  or 
extend  down  to  anal  fin,  in  young  usually  more  or  less  joining  with  sub- 
mai^nal  blackish  line  on  fin  little  below  middle  in  fin  depth,  along  base  of 
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soft  dorsal  bars  may  variably  give  oil  dark  spuls.  Soft  dorsal  pale  with 
various  short,  waved  lines  or  bars,  some  as  small  spots,  mostly  longitudinal, 
and  these  may  extend  on  caudal.  In  largest  example  entire  siiltUasal  part 
of  anal  dark  gray  or  brown.  Pectoral  pale,  with  obscure  or  dark  trans- 
verse bars. 

A. N.S. P.,  No.  59852.  Chantaboon,  southeast  Siam.  March  1933.  Length 

153  mm.  Type. 

A.N.S.P.,  Nos.  59853  to  59859,  same  data,  paratypes.  Length  89  to 
148  mm. 

The  above  were  all  reported  by  mo  in  1934  as  Mast(ic<  »ib(  lits  circum- 
cinctuH  Hora.  Though  similar  in  a  general  way  to  that  species,  it  differs 
readily  in  the  termination  of  ihe  dark  blotches  on  the  anal  fin.  Hora  de- 
scribes them  as  "  short  bands  on  the  anal "  and  his  figure  shows  them  a 
little  inclined  forward  and  reaching  the  edge  of  the  anal  fin.  In  my  ex- 
amples of  M.  taeniagaster  they  do  not  reach  the  anal  edge  but  only  the 
black  submarginal  line  as  indicated  in  the  accompanying  figures  97  to  101. 

(rtuvta  band  +  "ya<n^p  belly;  with  reference  to  the  black  transverse 
lines.) 

ANABANTIDAE 

Anabas  testudineiui  (Bloch). 

Three,  94  to  141  mm.,  Bangkok. 

Betta  splendens  Regan. 

One,  48  mm.,  Bangkok.   Scales  30.   A.  I,  24. 

Trichopodus  microlepis  (GuiUhcr).    Fi,trure  iii. 

Five,  98  to  145  nun.,  Bangkok.  Interesting  materials,  as  showing  the 
long  ventral  ray,  in  each  case  simple  and  not  bifid  terminally  where  intact. 
All  have  rather  short  pectorals  and  in  the  young  the  caudal  more  emar- 
ginate.  In  my  largest  sj^ecimen  (figured)  the  lower  caudal  lobe  is  more 
extensive  than  the  upper  and  its  depressed  dorsal  reaches  i  or  more  to  the 
caudal  base.  The  vertical  fins  are  all  finely  and  distinctly  reticulated  with 
dark  gray,  producing  a  finely  pencilled  appearance.  Several  specimens 
show  a  rather  distinct  basal  ill-defined  gray  caudal  spot,  less  than  the  eye 
in  size.  Anal  base  sometimes  uniform  golden  or  orange,  again  it  may  be 
marked  with  the  pencilled  or  waved  lines  like  on  the  tail.  Regan  gives  the 
depth  as  2  while  my  specimens  show  2?  to  2f.  Eye  2  to  3  in  postorbital. 
D.  Ill  or  IV,  9  to  11.   A.  XI,  35  to  38. 

Deschauenseeia  chri/seiifi  Fowler  1934  is  therefore  a  synonym  of  Os- 
phrornemis  microlepis  Giinther  and  of  the  synonym  Trichopus  parvipinnis 
Rauvage  1881. 

Trichopus  trichopterus  (Pallas). 

Sixteen,  83  to  116  mm.,  Bangkok,  May.  and  one  90  mm.,  September  24. 
Quite  variable  in  color  pattern.  All  have  back  median  basal  caudal  spot. 
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Dr.  H.  M.  Smith  1932  calls  attention  to  Usphronemus  saigonensis  Boro- 
din 1930  as  a  synonym  of  the  present  species. 

CHANNIDAE 

Channa  lucius  (Cuvier). 

One,  245  mm.,  Bangkok.   Scales  58  in  lateral  line. 

SCOMSfilDAE 

Rastrelliger  kanagurta  (Rupin:!!). 

Nine,  130  to  145  nnn.,  l^anukok.  All  with  35  or  3()  lower  gill  rakers. 
Agree  with  12  specimens  150  to  205  mm.  long  from  Madras,  received  from 
the  Madras  Fisheries  Department  in  1934.  Mostly  in  agreement  with 
Kishinoiiye's  figure  of  Rastrelliger  chrysozonas  except  he  shows  the  pectoral 
much  too  low  in  the  body  depth.  In  all  my  specimens  it  is  at  least  level 
with,  if  not  higher,  than  the  upper  edge  of  the  eye. 

Rastrelliger  kanagurta  is  best  distinguished  by  its  very  long  mandible, 
length  1|  or  less  in  head.  Its  synonyms  are  Scomber  loo  Lesson  1830  and 
S.  microlepidotm  Riippell  1835.  Russell's  figure  of  Kanagurta  is  shown 
with  a  large  maxillary  reaching  opposite  the  hind  edge  of  eye  or  If  in  head 
from  snout  tip.  The  pectoral  appears  a  little  too  low.  It  appears  necessary 
to  restrict  it  with  the  materials  studied  above.  Scomber  reani  Day  1870, 
imperfectly  described,  is  also  said  to  have  its  maxillary  reaching  opposite 
the  posterior  margin  of  the  orbit  and  is  therefore  evidently  another  synonym. 
Scomber  molncccns^is  Bleekcr  1858,  is  described  with  "  maxillis  aequalibus, 
supcriore  sub  oculi  parte  jiosteriore  desinente  "  an<l  "  vesica  natatoria  ", 
characters  in  accord  with  1{.  kanagurta.  Weber  1913.  however,  has  admitted 
it  distinct  from  his  S.  loo  (—  R.  kanagurta) .  Scomber  neglectus  Van 
Kami-)en  1907,  is  probably  a  synonym. 

Scomber  kanagurta  as  described  and  figured  by  me  in  1905  from  Padang 
materials  showing  but  23  lower  gill  rakers  is  the  true  Scomber  chrysozonus 
Riippell  1835.  Its  comparative  short  mandible  is  If  in  its  head,  a  character 
in  agreement  with  Riippell's  figure.  Meek's  Scomber  microlepidotus  from 
Aden,  with  30  lower  gill  rakers,  and  Formosan  materials  with  but  21  lower 
gill  rakers,  reported  as  S.  kanagurta  by  Fowler  and  Bean  1922  are  S.  chry- 
sozonus Riippell. 

Scomberomorus  commerson  (Lacepede).  Figure  104  (Bmgkok). 

Three,  165  to  235  mm.,  Bangkok ;  one,  172  mm.,  Paknam,  August 

TEICHIUBIDAE 

Trichiurus  haumela  (Forskal). 

One,  170  mm..  Bangkok.  Head  8.  Eye  2  in  snout.  Anal  spines  minute, 
distinct.    Uniform  whitish,  dorsal  pale. 
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102.  Tndla  trigrammu.  103.  Polydactylus  dubiua. 

104.  Scomberomorus  cominerson.    105.  Scomberoides  lysan. 

106.  Alepes  mate. 
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AACHYCENIBISAE 

Rachycentron  canadum  (Linnaeus). 
One,  275  mm.,  Bangkok. 

CA£ANOIDA£ 
Scomberoides  lysan  (Forsk&l).  Figure  105  (Bangkok). 

One,  88  mm.,  Bangkok.  July,  and  22  specimens,  66  to  238  mm.  in  May; 
one,  130  nmi.,  Sriracha,  July  24;  one,  93  mm.,  Paknam,  August  28. 

Scomberoides  tolooparah  (Rtippell). 
One,  203  mm.,  Paknam. 

Decapterus  maru-adsi  (Schlegel). 
One,  178  mm.,  Bangkok. 

Depth  4;  head  3.  Snout  2|  in  head  from  snout  lip;  eye  3f,  1^  in  snout, 
slightly  exceeds  interorbital ;  maxillary  reaches  eye,  length  2|  in  head  from 

snout  tip;  intcrnrl)it;il  4!,  low.  slightly  convex.  Lower  gill  rakers  33. 
Scutes  32.  D.  VIII— I,  33  -r  1;  A.' II— I,  27  -f-  1;  pectoral  1.^  in  head; 
ventral  2i.  Back  gray,  below  whitish.  Opercle  witli  black  spot  above  on 
hind  edge,  also  reflected  on  shoulder  girdle.  Iris  gray.  Dorsals  grayish, 
end  of  soft  lobe  whitish.  Caudal  and  pectoral  gray.  Lower  fins  whitish. 

Selar  boops  (Cuvier). 

Seven,  185  to  200  mm.,  Bangkok. 

Trachurops  crmnenophthalmiu  (Bloch). 
One,  140  mm.,  Bangkok. 

Megalaspis  cordyla  ( Linnaeus). 

Fifteen.  108  to  163  iimi.,  Bangkok;  five,  50  to  179  mm.,  Paknam,  August 
28;  one.  144  mm..  Sriracha,  June  10. 

Alepes  microbrachium  (  Fowler). 

One.  41  nun.,  Sriiaclia.  Pectoral  4  in  fish  without  caudal.  Blackish 
opercular  blotch  rellected  on  shoulder  girdle. 

Alepes  kalla  (Cuvier). 

Three.  07  to  75  mm..  Bangkok.  May,  also  one,  140  mm.,  July  23;  three, 

121  to  104  mm.,  Paknam,  August  28. 

Alepes  mate  (Cuvier).    Fiuure  106. 

One,  128  mm.,  Bangkok. 
Caranx  sexfasciatus  Quoy  and  Gaimard. 

Three,  103  to  158  mm.,  Bangkok ;  one,  133  mm.,  Sriracha,  July  24 ;  two, 
88  to  92  mm.,  Paknam,  August  28. 

Caranx  guara  (Bonnaterre). 

Depth  2^;  head  Si.  Snout  2i  in  head  from  snout  tip;  eye  4f,  If  in 
snout.  in  interori)ital.  without  a(li]io>e  lids;  maxillary  reaches  i  in  eye, 
length  2^  in  head  from  snout  tip;  interorbital  2^^,  convexly  elevated.  Lower 
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gill  rakers  21.  Scutes  28.  Straight  section  of  lateral  line  1^  in  arch.  D.  I, 
VIII — I,  31,  first  branched  ray  in  total  head  length;  A.  11 — 1,  24,  first 
branched  ray  2;  caudal  1^;  ventral  2^;  pectoral  2|  in  fish  without  caudal. 
Back  brown,  below  white.  Dark  shade  on  opercle  above  medianly,  not 
distinct  spot.  Iris  whitish.  Fins  brownish,  lower  ones  whitish. 

One,  191  mm.,  Bangkok,  May. 

Longirostrum  Wakiya  1924,  was  proposed  to  replace  Selenia  Bonaparte 
1846,  preoccupied  in  Coleoptera,  its  genotype  therefore  Caranx  luna  Geof- 
frey St.  Hilaire.  He  includes  Caranx  platessa  Cuvier,  C.  delicatissimus 
Steindachner  and  Doderlein  and  C.  mcrtensi  Cuvier,  all  regarded  here  as 
synonyms  of  the  present  species.  Pscudocaranx  Bleeker  1863,  monotype 
Scomber  dentex  Schneider,  is  a  neglected  earlier  name  and  is  here  accepted 
as  a  valid  subgenus,  chiefly  in  its  uniserial  teeth,  snout  much  longer  than 
eye,  no  adipose  eyelids  and  scutes  only  present  on  the  posterior  part  of  the 
lateral  line. 

Selaroides  leptolepis  (Cuvier). 

Tlu'ee,  101  to  lit)  nun..  Bangkok;  one.  128  mm.,  Sriracha,  June  19. 
Carangoides  praeustus  (llcnnett).    Figure  107  (Dangkok). 

One,  101  mm.,  Bangkok;  one,  123  nun.,  Srirach.a,  July  24,  1930.  Agree 
with  Day's  ligure  of  Caranx  ire.  General  color  dark  gray-brown,  soft  dorsal 
and  anal  dark  or  gray-black  medially,  otherwise  fins  paler.  Pectoral  with 
dark  gray  blotch  basally.  Sides  of  head  more  or  less  dusky.  Dorsal  and 
anal  with  basal  scaly  sheaths  of  deep,  narrowly  exposed  scales.  Smaller 
specimen  with  black  blotch  at  soft  dorsal  anteriorly  and  subterminal. 

Carangoides  armatus  (ForskfU). 

Four,  108  to  130  nun.,  Bangkok,  May;  two,  80  to  95  mm.,  Paknam, 
August  21.   Lower  gill  rakers  24.    A.  11—1,  17. 

Carangoides  ciliaris  (Riippell). 

Our.  113  mm.,  Bangkok.  Dei)th  I4.  Lower  gill  rakers  16.  A.  II — I,  17. 
Pectoral  with  dark  blotch.    A'entral  whitish. 

Greatly  like  Cuvier's  figure  of  Caranx  rirrJws^is  Ehrcnberg.  This  differs 
a  little  in  the  longer  soft  dorsal  and  anal  filaments,  depth  2.  A.  II — I,  18. 
It  is  placed  as  a  synonym  of  Carangoides  armatus  by  Day,  who  is  followed 
by  Wakiya.  My  example  agrees  in  most  respects  with  Wakiya's  account 
and  figure,  except  its  body  is  deeper  and  the  ventrals  uniformly  pale  or 
whitish.  As  its  soft  anal  filament  is  broken  it  was  likely  extended  like  the 
dorsal.   The  middle  soft  dorsal  rays  not  extended. 

Carangoides  malabaricus  (Schneider). 

Eleven,  104  to  129  mm.,  Bangkok.  Lower  gill  rakers  22  to  25.  A.  II — I, 
17  or  18. 
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Carangoides  chrysophrys  (Cuvier). 

One,  101  mm.,  Bangkok;  one,  135  mm.,  Sriracha,  July  10.  Depth  If. 
Lower  gill  rakers  16.  A.  II — I,  16.  Larger  with  i)ale  vcntrals  or  only 
slightly  gray  terminally,  also  soft  dorsal  and  anal  filaments  rather  short. 
Smaller  with  lung  first  dorsal  and  anal  rays  and  with  mueh  the  appearance 
of  Wakiya's  figure  of  Caranx  {Citula)  uii  1924,  except  its  ventrals  are 
dusky  or  dark  terminally. 

Gnathanodon  speciosus  (Forskal). 

Seven,  154  to  174  mm.,  Bangkok;  one,  142  mm.,  Sriracha,  June  24. 
Atropus  atropos  (Bloch). 

Two,  113  to  173  mm.  in  May  and  two,  195  to  198  mm.,  July  23,  from 
Bangkok;  one,  114  mm..  June  10,  and  one,  65  mm.,  July  24,  from  Sriracha; 
one,  86  mm.,  Paknam,  August  21. 

Scyris  indica  Ruppell. 

Six,  133  to  168  mm.,  Bangkok;  one,  123  mm.,  Sriracha,  June  10;  one, 
154  mm.,  Paknam,  August  28. 

PARASTROMATEINAE,  new  subfamily 

Differs  from  the  other  subfamilies  of  Carangidae  in  a  single  long  dorsal 
fin,  the  spines  rudimentary  and  the  ventrals  obsolete  with  age. 

Type  genus  Parastrovnateus  Bleeker  1866  (type  Stromateus  mger  Blocb 
1785)  =  Apolectus  (not  Bennett  1831)  Cuvier  1831  =  Formio  Whitley 
1927.   One  species. 

Parastromateus  niger  (Bloch). 

Five,  125  to  155  mm.,  Bangkok. 

STBOMATEIDAE 

Pampus  chinensis  (Euphrasen). 

One,  149  mm.,  Bangkok.  Agrees  with  Day's  fine  figure. 

Pampus  argenteus  (Euphrasen). 

Five,  103  to  130  mm.,  Bangkok;  one,  62  mm.,  Paknam,  August  28. 
They  largely  agree  with  Pampm  simoprosopus  Fowler  1934,  here  regarded 
as  a  synonym,  though  it  has  a  smaller  pectoral,  and  comparatively  shorter 
caudal  lobes,  also  less  deeply  forked.  In  one  of  the  present  examples  the 
greatly  forked  caudal  has  the  lower  lobe  li  in  the  rest  of  the  fish  or  the 
upper  lobe  1','  in  the  lower.  Pectoral  2^-  to  2fj  in  fish  without  caudal.  Snout 
tip  high  in  the  upjicr  ]irofilc  or  nearly  level  with  ujipcr  eye  edge.  Russell's 
figure  of  Sudi  sditdaicaJi  shows  a  still  more  exaggerated  figure  with  rounded 
snout,  lower  caudal  and  front  anal  lobes  subequal  or  nearly  long  as  rest  of 
fish.  Stromateus  securifer  Cuvier  1833,  is  more  like  Pampus  simoprosopus 
in  its  profile,  short  pectoral,  though  its  anal  lobe  is  shorter  than  the  dorsal 
and  the  lower  caudal  lobe  is  shorter  than  the  moderate  upper. 
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107.  Carnngoidcs  praeustus.  108.  M acilentichthys  berbis. 
109.  M acilentichthys  leuciscus.     110.  Leiognathus  bindus. 
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LACTA£IIDA£ 

Lactarius  lactarius  (Schneider). 
Two,  91  to  100  mm.,  Bangkok. 

MENIDAE 

Mene  maculata  (Schneider). 

Ten,  138  to  163  mm.,  Bangkok. 

LEIOGNATHIDAE 

Macilentichthys  berbis  (Valenciennes).   Figure  io8. 

Two,  50  to  62  mm.,  Sriracha,  June  10.  LeiognathiLS  edwardn  Evennann 
and  Seale  1907,  is  evidently  synonymous.  Though  its  breast  is  said  to  be 
naked  and  the  cheek  without  mention  of  scales,  the  figure  appears  to  reveal 
them  faintly  on  the  latter. 

Macilentichthys  leuciscus  (Gunther).  Figure  109. 

Two,  74  and  75  mm.,  Sriracha,  June  10.  Surely  Leiognathm  stercorarius 
Evermann  and  Seale  1907,  is  very  similar  if  not  synonymous.  I  cannot 
help  thinking  the  "  peculiar  lanceolate  area  on  middle  of  side  shaded  with 
black  dots,  and  having  the  appearance  of  an  abrasion  "  is  an  abrasion  or 
the  result  of  preservation. 

LeiognathuB  faciatus  (Lac^pede). 

Eight,  29  to  159  mm.,  Bangkok;  four,  58  to  104  mm.,  Paknam,  August  21. 

Leiognathus  equula  (Forskal). 

One,  69  mm.,  Paknam,  August  28. 

Leiognathus  splendens  (Cuvicr). 

Three.  120  to  133  luin.,  Bangkok. 

Leiognathus  bindus  ( V^ilencicnnes).    Figure  no  (young). 
Four,  55  to  60  nnn.,  Bangkok. 

Secutor  insidiator  (Bloch). 

Seven,  83  to  90  mm.,  Bangkok;  eight,  48  to  80  mm.,  Paknam,  August  21. 
Gaxza  equulaeformis  Riippell. 

One,  50  mm.,  Sriracha,  June  10.  Depth  2|. 

CHANDIDAE 

Ambassis  wolffi  Bleeker. 

Eight,  30  to  68  mm.,  in  July,  67  specimens,  33  to  147  mm.,  in  May, 
one,  69  mm.,  September  24,  from  Bangkok. 

Ambassis  gymnocephalus  (Lacc]x(kO. 

Three,  65  to  69  inui.,  Paknam,  August  28.  Bleeker's  figure  shows  but  4 
postero-supraorbital  spines  while  in  my  specimens  7.  He  shows  predorsal 
scales  forward  little  beyond  front  pupil  edge,  whereas  in  my  specimens  they 
scarcely  extend  before  middle  of  eye. 
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111.  Trichopodus  microlepis.     112.  Serrmius  }asciatoi7iaculatus. 
113.  Serranus  diacanthxis. 
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Ambassis  buruensis  Bleeker. 

Two,  35  to  39  mm.,  Bangkok;  one,  41  mm.,  Keng  Sok,  February  3. 
One  or  2  i)o.<tei-u-sui)raociilar  spines,  second  membrane  of  spinous  dorsal 
with  black  si)ot^  and  caudal  uniformly  pale. 

Ambassis  kopsii  Blcekcr. 

Four,  79  to  87  mm.,  Bangkok. 

SEBBAIUDAE 

Cephalopholis  argus  Schneider. 

Two,  272  to  290  mm.,  Bangkok. 
Cephalopholis  pachycentron  (Valenciennes). 

Four,  130  to  260  mm.,  Bangkok;  one,  82  mm.,  June  10  and  one,  108  mm., 
July  24,  from  Sriracha. 

Cephalopholis  boenack  (Bloch). 

Four,  178  to  275  mm.,  in  May  and  one,  187  mm.,  June  10,  from 
Bangkok. 

Plectropomus  maculatus  (Bloch). 
One,  277  mm.,  Bangkok. 

Serranus  nebulosus  Valenciennes. 
One,  227  mm.,  Bangkok. 

Serranus  fasciatus  (Forskal). 

Three,  218  to  253  mm.,  Bangkok;  one,  245  mm.,  Sriracha,  June  10. 

Serranus  fasciatomaculatus  Peters.  Figure  ii2  (Bangkok). 

One,  136  mm.,  in  May  and  one,  180  mm.,  July  20,  from  Bangkok;  one, 
183  mm.,  Sriracha,  June  10. 

Serranus  diacanthus  Valenciennes.  Figure  113. 

Five,  173  to  206  mm.,  Bangkok.  Soft  vertical  fins  only  are  largely  with 
large  black  spots. 

Serranus  caeruleo-punctatus  (Bloch). 

Eight,  146  to  213  mm.,  Bangkok.  Brown,  with  only  obscure  mottling. 
Black  streak  in  maxillary  groove.  Fins,  except  pectoral,  all  more  or  less 
gray-black  terminally. 

Serranus  megachir  (Richardson). 
Five,  177  to  217  mm.,  Bangkok. 

LUTJANIDAE 

Lutjanus  johnii  (Bloch). 

Two,  128  to  180  mm.,  Bangkok. 

Lutjanus  decussatus  (Cuvier). 
One,  340  mm.,  Bangkok. 
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Three,  143  to  222  mm.,  Bangkok, 
so  distinct  in  all  smaller  ones. 
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Lutjanus  vitta  (Quoy  and  Gaimard). 

Five,  142  to  204  mm.,  Bangkok;  one,  103  mm.,  Sriracha,  June  10. 

Lutjanus  chrysotaenia  (Bleeker). 
One,  238  mm.,  Bangkok. 

Lutjanus  lineolatus  (Riippell). 

Two,  163  to  165  mm.,  Bangkok;  one,  100  mm.,  June  10  and  two,  92 
mm.,  July  24,  from  Sriracha. 

Lutjanus  lineatus  (Quoy  and  Gaimard). 

One,  222  mm.,  Bangkok.   Unlike  Bleeker's  figure,  this  shows  lower  half 
of  anal  and  all  of  caudal  blackish. 
Lutjanus  erythropterus  Bloch. 

Ten,  125  to  212  mm.,  Bangkok;  one,  220  mm.,  Sriracha,  June  10. 

Lutjanus  sebae  (Cuvier). 

Three,  176  to  196  mm.,  Bangkok. 

FOMABASTIBAE 

Caesio  chrysozonus  Cuvier. 

Six,  110  to  150  mm.,  Bangkok. 

Caesio  caerulaureus  Lacepede. 

Two,  197  to  202  mm.,  Bangkok. 

Caesio  cuning  (Bloch). 

Five,  143  to  192  nnn.,  Bangkok. 

Plectorhinchus  pictus  (Thunberg). 
Two,  190  to  250  mm.,  Bangkok. 

Pomadasys  grunniens  (Schneider). 

Four,  102  to  129  mm.,  Bangkok;  one,  137  mm.,  Paknam,  August  28. 

Pomadasys  maculatus  (Bloch). 

Eleven,  118  to  173  mm.,  Bangkok;  one,  120  mm.,  Sriracha,  July  24; 
one,  47  mm.,  Paknam,  August  21.  Blackish  brown  blotches  on  back  slightly 
variable,  not  exactly  alike  in  any  2  specimens  and  vary  on  different  sides 
of  the  same  fish. 

Pomadasys  hasta  (Bloch). 

Three,  143  to  224  mm.,  Bangkok. 
Scolopsis  vosmeri  (Bloch). 

Ten,  150  to  210  mm.,  Bangkok;  one,  147  mm.,  June  10  and  one,  134  mm., 
July  20,  from  Sriracha.  Agree  with  Day's  figure  2,  except  eye  larger  or 
2^  in  head. 
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Scolopsis  temporalis  (Cuvi(.r). 

Two,  100  to  240  mill.,  Jiaiigkok.  Agree  with  ^IcCullocli's  figure  and 
description,  showing  the  dark  transverse  bar  across  the  pectoral  base.  The 
original  gaudy-colored  figure  of  Lesson  1830,  shows  somewhat  similar  pro- 
portions though  has  no  dark  basal  pectoral  bar.  The  above  specimens  also 
show  the  dark  longitudinal  diffuse  shade  along  the  flanks  as  in  East  Indian,  • 
Philippine,  and  Formosan  specimens. 

Scolopsis  monogramma  (Cuvier).   Figure  114. 
One,  107  mm.,  Sriracha,  June  19. 

TESAFOIUDAE 
Datnioides  polota  (Buchanan-Hamilton). 
Four,  62  to  223  mm.,  Bangkok. 

Terapon  jarbua  (Forsk&I). 

Two,  55  to  100  mm.,  Bangkok;  one,  125  mm.,  Paknam,  August  28. 

Terapon  theraps  Cuvier.  Figure  115  (young). 

One,  172  mm.,  Bangkok;  two,  40  to  148  mm.,  Paknam,  August  28. 

LETHBINIDAE 

Letiirinus  hsrpselopterus  Bleeker. 
One,  245  mm.,  Bangkok. 

Lethrinus  frenatus  Valenciennes.  Figure  116  (Sriracha). 

Three,  150  to  192  mm.,  Bangkok;  two,  120  to  128  mm.,  Sriracha. 

SPAEIDAE 

Pentapodus  setosus  (Valenciennes). 

Two,  195  to  230  mm.,  Bangkok;  one,  140  mm.,  Sriracha,  June  10. 

Sjrnagris  luteus  (Schneider). 

One,  132  mm.,  Sriracha,  June  10. 
Synagris  japonicus  (Bloch). 

Five,  142  to  170  mm.  to  end  of  caudal  filaments,  Bangkok. 

Synagris  furcosus  (Valenciennes).  Figure  117. 

One,  197  mm.  to  end  of  caudal  filament,  Bangkok,  July  23.  Agrees 
largely  with  Bleeker's  figure  of  Dentex  taeniopterus,  differing  slightly  in 
little  larger  pectoral  and  caudal  ending  in  filament  above.  At  present  no 
trace  of  lateral  yellow  bands  as  Bleeker  shows. 

Spams  latus  Houttuyn. 

One,  98  mm.,  Bangkok.  Depth  2^.  Scales  43  in  lateral  line,  5  above. 
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114.  Sculopsis  monogramma.  115.  Terapon  Iheraps. 
116.  Lclhrinus  frcnalus.  117.  Synafjris  furcosns. 
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MULUDAE 

Upeneus  sulphureus  Cuvicr. 

Thirteen,  93  to  150  nmi..  Bangkok.  Quite  variable,  though  all  with 
uniform  caudal  and  its  hind  edge  dark  gray.  Often  quite  difficult  to  identify 
fornudine  <i)eciniens.  None  of  mine  shows  ''upper  caudal  lobe  with  4  oblique 
dark  bands  about  wide  as  interspaces  and  lower  lobe  with  3  oblique  bands 
or  even  traces  of  such  as  I  found  in  Philippine  materials.  As  this  is  a 
character  more  like  Upeneus  vittatm  likely  some  of  the  materials  may 
refer  to  that  species.  The  eye  is  very  variable,  both  as  to  position  and 
proportion. 

Upeneus  tragula  Richardson. 

One.  108  nun.,  Bangkok;  three,  103  to  14-i  mm.,  Sriracha,  July  24. 

Pseudupeneus  indicus  (Shaw). 
One,  280  mm.,  Bangkok. 

&£BBIDA£ 

Gerres  abbreviatus  Bleeker. 

Four,  128  to  145  nun.,  Bangkok;  one,  102  mm.,  Sriracha. 

Gerres  filamentosus  Cuvier. 

Six,  125  to  175  mm.,  Bangkok;  one,  70  mm.,  Sriracha,  June  10. 

SULAODnDAE 

Sillago  sihama  (Forskil). 

Four,  115  to  150  nun.,  in  May  and  one,  140  mm.,  July  23.  from  Bangkok; 
one,  253  mm.,  Sriracha,  July  10;  two,  108  to  118  mm.,  Paknam,  August  28. 

Sillago  maculata  Quoy  and  Gaimard. 
One,  196  mm.,  Bangkok. 

SCIAENIDAE 

Otolithes  argenteus  Cuvier). 

Five,  118  to  200  mm.,  Bangkok;  one,  108  mm.,  Paknam,  August  28. 
Agrees  with  Day's  figure  of  Otolithm  argenteus  in  its  slender  body  and 
maxillary  reaches  below  eye  center. 

Otolithes  ruber  (Schneider).   Figure  ii8. 

Three,  78  to  97  mm.,  Bangkok;  one,  121  mm.,  Sriracha,  June  10;  three, 
48  to  80  mm.,  Paknam,  August  28. 

Otolithoides  siamensis  Fowler. 

Eight,  60  to  160  mm.,  Bangkok,  May,  three,  52  to  90  mm.,  in  July; 
three,  98  to  122  mm.,  August  21  and  two,  114  to  147  mm.  August  28, 
Paknam. 

Otolithoides  aeneocorpus,  new  species.  Figure  119. 

Depth  34  to  4;  head  to  3?,  width  2 J  to  2i.  Snout  4.^  to  4^  in  head; 
eye  4*  to  5i|,  U  to  li  in  snout,  shghtly  greater  than  interorbital ;  maxillary 
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reaches  ^  to  ^  in  eye,  expansion  If  to  If  in  eye,  length  2f  to  2f  in  head; 

narrow  band  uf  villiform  teeth  above,  with  outer  row  of  large  conic  teeth, 
also  band  below;  intcrorbital  n  to  G,  low,  broad,  convex;  i)i'('()pcrcle  edge 
with  weak,  small,  lew,  leeble  denticulations.  Gill  rakers  (i  -r  10.  lanceo- 
late, 2  above  and  below  rudiments;  lanceolate,  longest  ^  of  eye  or  2^  m  gill 
filaments. 

Scales  54  to  oG  in  lateral  line  to  caudal  base  and  about  38  more  out  over 
middle  of  caudal  to  its  ti]);  10  above,  12  below,  33  or  34  priMlor^al.  Head 
largely  scaly,  cheeks  and  suborbitals  cavernous.  Scales  small  and  crowded 
on  chest  and  breast.  Scales  on  sides  of  body  all  in  oblique  rows.  Bases  of 
vertical  fins  all  more  or  less  finely  scaled.  Scales  with  6  or  7  basal  radi- 
ating striae;  34  to  3G  ajMcal  denticles  with  4  to  6  transverse  series  of  basal 
element?;  circuli  moderate. 

D.  X,  I,  31  to  35,  spnious  fin  height  2^  to  2^  in  head,  soft  fin  height  2^ 
to  3;  A.  II,  7, 1,  second  spine  2  to  2j,  soft  fin  height  If  to  1§;  caudal  1  to 
IJ,  ends  in  median  point  behind;  least  depth  of  caudal  peduncle  4f  to  5^; 
pectoral  1,',  to  1^,  rays  ii,  15;  ventral  I,  5,  first  ray  ends  in  filaments,  IJ  to 
1^  in  head. 

Back  gray  or  drab,  sides  and  below  paler,  evidently  whitish  in  life.  Iris 
gray.  Spinous  dorsal  and  caudal  blackish  terminally,  other  fins  pale,  with 
soft  dorsal  grayish  marginally. 

A.N.S.P.,  No.  62510.  Bangkok,  Siam.  May  1934.  Length  IGO  mm.  Type. 

A.N.S.P.,  Nos.  62511  to  G2525,  same  data,  paratypes.  Length  78  to  158 
mm.   Also  2  specimens,  63  to  92  mm.,  Bangkok,  July. 

Differs  in  its  short  maxillary  reaching  only  to  about  middle  of  eye  in 
young  and  adult  alike.  Ciuidal  long,  pointed  behind  and  nearly  long  as 
head.  Caudal  peduncle  narrowly  constricted  or  its  least  depth  equals  eye. 
greatly  less  than  head.  In  many  ways  it  ajiproaches  OtoUtJics  brunneus 
(Day)  but  differs  at  once  in  the  characters  of  the  maxillary,  caudal  peduncle 
and  caudal  as  noted  above. 

Sciaenoides  cochinchinensis  Bleeker  as  listed  by  Triant  from  Phuoc  Hai 
I  have  been  unable  to  locate. 

{aeneus  of  brass  or  bronze  color  +  corpus  body.) 

Johnius  diacanthus  (Laci'iKdc). 

Two,  139  to  160  nun.,  Paknam,  August  28. 

Johnius  coibor  (Buchanan-Hamilton). 

Four,  108  to  225  mm.,  Bangkok.    Depth  3^  to  3^.    D.  27  or  28. 

Johnius  belengeri  (Cnvier). 

Nine,  160  to  208  mm..  Bangkok;  one.  140  mm.,  Paknam,  August  28. 
D.  X.  I.  26  to  29;  A.  11.  7.  Known  by  its  dark  smutty  coloration,  fins 
more  or  less  l)lackish  in  some  cxamj)les,  especially  lower  ones.  Snotit  obtuse 
and  sliort.  but  little  longer  than  eye  and  has  a  very  snub-nosed  appearance. 
Often  lips  contrasted  white. 
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Johnius  carutta  Bloch.    Figure  120  (Bangkok). 

Three,  148  to  154  mm.,  Bangkok,  ]\lay  and  fifteen,  46  nnn.,  in  July; 
two,  48  to  80  mm.,  Faknam,  August  21  and  two,  83  to  115  mm.,  August  28. 

Johnius  argentatus  (Houttuyn). 

One,  157  mm.,  Paknam,  August  21.  De])tli  3:,'.  Tiilnilar  scales  40  in 
lateral  line  to  caudal  base.  Lower  gill  rakers  15.  D.  X,  1,  27.  Seems  to 
agree  with  Tanaka's  figure  of  Sdacjia  argcntata.  My  specimen  with  lower 
jaw  slightly  shorter  than  upper  and  second  anal  spine  twice  eye. 

Sciaena  indica  Kuhl  and  Van  Hasselt. 
One,  70  mm.,  Paknam,  August  21. 

Sciaena  dussumieri  (Valenciennes).  Figure  121. 

One,  69  mm.,  Paknam,  August  21,  and  three,  60  to  70  mm.,  August  28. 

NANDIDAE 

Pristolepis  fasciatus  (Bleeker). 

Four,  80  to  102  mm.,  Bangkok. 

SCORFAENIDAE 

Scorpaenopsis  novae-guineae  (Bleeker). 

One,  177  mm.,  Bangkok;  one,  153  mm.,  Sriracha,  July  24. 

Pterois  volitans  (Linnaeus). 

One,  245  mm.,  Sriracha,  June  10. 

Polycaulus  uranoscopus  (Schneider). 

One,  85  mm.,  Bangkok.  Agrees  with  Bleeker's  figure  of  Polycatdus 
elongatus. 

PLATTCEFHAUDAE 
Platycephalus  indicus  (Linnaeus). 
One,  193  mm.,  Bangkok. 

Grammoplites  scaber  (Linnaeus). 

Three,  140  to  210  mm.,  Bangkok;  one,  84  mm.,  Paknam,  August  21  and 
three,  68  to  128  mm.,  August  28. 

Thysanophrys  crocodilus  (Tilesius). 
One,  188  mm.,  Sriracha,  June  10. 

lOXOIIDAE 

Toxotes  jaculator  (Pallas). 

Fifteen,  39  to  205  mm.,  Bangkok,  May,  two,  46  to  56  mm.,  in  July;  one, 
90  mm.,  Paknam,  August  28. 

EPHIPPIDAE 

Ephippus  orbis  (Bloch). 

Five,  112  to  138  mm.,  Bangkok;  one,  110  mm.,  Sriracha,  July  24. 
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Drepane  punctata  (Linnaeus). 

Seven,  67  to  145  iiiiii..  Bangkok,  May,  one,  164  mm.,  July  23;  one,  115 
mm.,  Sriracha,  July  10;  thirty-eight,  24  to  93  mm.,  Paknam,  August  21,  and 
six,  37  to  74  mm.,  August  28. 

SCATOPHA&IDAE 

Scatophagus  argus  (Linnaeus). 

Forty-two.  28  to  212  mm.,  Bangkok,  Maj',  two,  34  to  56  mm.,  July; 
one,  60  mm.,  Faknani,  August  21  and  one,  145  mm.,  August  28;  three,  19 
to  144  mm.,  Keng  Sok,  February  3. 

FIATACIDAE 

Platax  orbicularis  (Forskal).  Figure  122  (Sriracha). 

Two,  170  to  200  mm.,  Bangkok ;  one,  20  mm.,  Sriracha,  July  24.  When 
fresh  brilliant  vermilion,  fins  dusky. 

CHAETODONTIDAE 

Chelmo  rostratus  (Linnaeus). 

Four,  162  to  180  mm.,  Bangkok;  three,  112  to  150  mm.,  Sriracha,  July 
10  and  one,  108  mm.,  July  24. 

Chaetodon  frenatus,  new  specii,-.    Figure  123. 

Depth  Is  to  1^-;  head  3,  width  2  to  2^©.  Snout  2|  to  3  in  head;  eye  3-J 
to  3^,  IJ  to  1^  in  snout,  l|  to  If  in  interorbital ;  maxillary  reaches  f  to  § 
in  snout,  length  4  to  4^  in  head;  interorbital  2|  to  3,  convex,  with  sinuous 
profile;  prcopercle  edge  entire.  Gill  rakers  6  +  15,  short  points,  ^  of  gill 
filaments,  which  l-.,  in  eye. 

Scales  about  33  in  median  lateral  series  from  head  to  caudal  base;  22 
or  23  tubular  scales  in  lateral  line,  ending  below  last  dorsal  ray;  7  above, 
12  below.  All  fins  more  or  less  finely  scaled.  Ventral  with  axillary  scale 
3.^  to  'Sj,  in  fin.  Scales  with  7  to  18  basal,  slightly  radiating  striae;  90  to 
164  apical  denticles,  with  13  to  16  transverse  series  of  basal  elements,  circuli 
very  fine,  more  indefinite  though  fine  apically. 

D.  XII,  24,  I  or  26,  i,  fourth  spine  2|  to  2^  in  head,  first  branched  ray 
V,  to  1.^;  A.  Ill,  18,  I  or  19,  i,  second  spine  2  to  2-^,  fifth  ray  H  to  If; 
caudal  ][  to  1],  nearly  truncate;  least  depth  of  caudal  peduncle  2^  to  3J; 
pectoral  1^-  to  lA,  rays  ii,  14,  ventral  I,  5,  fin  lyj  to  1^. 

Generally  yellow  fading  to  buff  in  alcohol.  On  sides  of  body  each  row 
of  large  scales  wiili  brilliant  golden  band,  broad,  before  pectoral  and  ven- 
tral broken  into  golden  s]iots,  and  ii])per  courses  of  bands  sometimes  tinged 
with  brown  to  chestnut  orange.  On  head,  outer  portions  of  vertical  fins  and 
most  of  paired  fins  whitish  generally.  Broad  black  vertical  band  over  eye, 
extends  down  and  narrowing  over  cheek,  but  not  on  chest.  Black  broadly 
over  end  of  snout  and  extends  back  over  preorbital  to  eye,  variously  broken 
in  some  specimens.  Second  black  band,  saddle-like,  broad  and  close  before 
spinous  dorsal,  narrowing  suddenly  and  reaching  down  to  upper  end  of  gill 
opening,  below  reflected  as  more  or  less  olive  on  opercle.  Iris  dark  gray. 
Dorsal  with  flap  behind  end  of  each  spine  black,  fin  largely  whitish  basally. 
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122.  Platax  orbicularis.     123.  Chaelodon  frcnalus. 
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On  soft  dorsal  and  soft  anal  blackish  marginal  band,  narrower  whitish  one 
adjoining.  Black  marginal  band  on  anal  much  broader.  Caudal  with  white 
edge  behind,  then  broad  black  submarginal  band  and  fin  buff  basally. 
Paired  fins  pale. 

A.N.SJP.,  No.  62658.  Bangkok,  Siam.  May  1934.  Length  198  mm. 
A.N.SP.,  No.  62659  to  62665,  same  data,  paratypes.   Length  163  to 
188  mm. 

Related  to  Chaetodon  hella-mai'is  Seale  but  that  species  described  with 
"  tip  of  the  upper  jaw  black  "  and  the  figure  shows  but  a  small  black  sub- 
terminal  spot  on  the  snout.  ?^Iy  examples  of  the  present  species  show  a 
much  more  extensive  black  blotch  and  variously  extended  back,  complete 

or  incomplete  to  the  eye. 
ifrenatus,  bridled.) 

Heniochus  acuminatus  (Linnaeus). 

Four,  155  to  193  mm.,  Bangkok.  Smallest  with  dorsal  filament  253 
mm.  long. 

Holacanthus  annularis  (Bloch). 

Two,  200  to  240  mm.,  Bangkok. 

Holacanthtis  sexstriatus  Cuvier. 
One,  240  mm.,  Bangkok. 

SIGAKIDAE 

Siganus  javus  (Linnaeus). 

XiiK'.  13o  to  190  mm.,  Bangkok. 

Siganus  concatenatus  (Valenciennes). 
Two,  155  to  215  mm.,  Bangkok. 

Siganus  corallinus  (Valenciennes). 

Two,  203  to  240  mm.,  Bangkok,  May  and  one,  235  mm.,  on  July  23. 
Siganus  virgatus  (Valenciennes). 

Ten,  164  to  185  mm.,  Bangkok;  one,  154  mm.,  Sriracha,  June  10. 
Siganus  oramin  (Schneider). 

Ten,  119  to  131  mm.,  Bangkok  ;  one,  148  mm.,  Sriracha,  June  10. 

POMACENTSIDAE 

Pomacentrus  littoralis  Cuvier. 

One,  104  mm.,  Sriracha,  June  10. 

Abudefduf  saxatilis  (Linnaeus).    Figure  124  (adult  from  Bangkok). 

Four,  165  to  173  mm.,  Bangkok;  one,  149  mm.,  Sriracha,  June  10.  Com- 
pared with  Day's  figure  of  Glyphidodon  coelestinus  my  larger  specimens 
have  a  much  higher  and  extended  soft  dorsal,  reaching  back  near  end  of 
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caudal,  whose  lobes  quite  rounded.  Black  spot  at  pectoral  origin  very  dis- 
tinct and  not  shown  by  Day.  The  dark  transverse  bars  variable,  though 
always  much  less  in  width  than  pale  interspaces. 

LABSIDAE 

Epibulus  insidiator  (Pallas). 
One,  320  mm.,  Bangkok. 

Thalassoma  schwanefeldi  (Bleeker).  Figure  125. 

One,  93  mm.,  Sriracha,  June  10.  As  Bleeker's  figure  of  Jvlis  (Jvlis) 
schwanenfeldi  is  crude  I  have  given  the  accompanying  one.  I  have  se^ 
but  one  other  specimen,  obtained  at  Palawan,  Philippines. 

Cheilinus  fasciatus  (Bloch). 

Two,  273  to  315  mm.,  Bangkok. 

Cheiliniis  chlorurus  (Bloch). 
One,  292  mm.,  Bangkok. 

CALLYODONTIDAE 

Callyodon  muricatus  (Valenciennes).    Figure  126. 

Eight,  168  to  192  mm.,  Bangkok.  All  young  apparently,  as  I  have  seen 
East  Indian  and  Philii^pinc  materials  to  510  mm.  Compared  with  Bleeker's 
plate  they  differ  in  ujiper  profile  convex  and  caudal  with  usually  very  slight 
convex  edge  and  uiii)er  and  lower  corners  not  exscrted.  All  dark  mauve 
brown,  scale  center  of  each  darker.  They  suggest  Scarus  visayanus  Herre 
1933,  which  appears  to  differ  in  color,  its  lower  regions,  anal  and  caudal 
yellow. 

Callyodon  fasciatus  ( X'alniciennes) .    Figure  127. 

One,  288  mm.,  Bangkok.  Ai)i)roaches  Pseudoscarus  rivulatus  of  Bleeker,. 
but  differs  in  the  presence  of  but  2  scales  on  the  preopercular  flange. 

Callyodon  fuscocuneus,  new  species.    Figure  128. 

Depth  2^  to  3;  head  2*  to  2;,  width  2.  Snout  2,i  to  2-1  in  head;  eye  5^ 
to  Of],  2^  to  2*  in  snout,  2  in  interorbital;  rictus  extends  nearly  half  way 
to  eye;  mouth  width  4  to  43r  in  head;  no  posterior  canines;  interorbital  3» 
convex.  Gill  rakers  12  +  24,  slender,  fine,  3f  in  gill  filaments,  which  sub- 
equal  or  slightly  longer  than  eye. 

Scales  17  or  18  -|-  5  -|-  1  oi'  2  in  lateral  line;  2  above,  6  below,  7  pre- 
dorsal;  3  rows  on  cheek,  of  which  lowest  row  as  2  scales  on  preopercular 
flange.  Scales  with  18  to  20  basal  radiating  striae,  38  to  43  apically;  circuli 
fine,  obsolete  or  scale  surface  minutclv  rugose  apically. 

D.  IX,  10,  I,  first  spine  2i  to  3^  in  head,  first  ray  2':^  ;  A.  Ill,  9,  i,  first 
ray  2'^  to  2^;  caudal  li  to  Ij,  a  little  concave  as  folded,  slightly  double 
convex  as  expanded  with  ends  slightly  exserted;  least  depth  of  caudal 
peduncle  2i  to  2^;  pectoral  If  to  1^,  rays  i,  13;  ventral  rays  I,  5,  fin  If  to 
If  in  head,  axillary  scale  2^"^  in  fin. 
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H.  W.  F.  del. 


127.  Callyodon  jasciatus.  128.  Callyodon  juscocuneus. 

129,  130.  Caragobius  geomys.     131,  132.  Apocryptichthys  livingstoni. 
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Drab,  paler  below,  each  scale  on  back  and  >ido<  with  slif^htly  dark 
median  area.  On  body  5  dark  transverse  bands,  narrowing  slightly  below. 
Rather  broad  {ireenish  transverse  band  from  upper  front  eye  edge  across  to 
its  fellow.  Broad  greenish  band  across  front  of  snout  above  upper  lip,  and 
one  from  rictus  to  lower  eye  edge  and  short  space  behind  eye.  Preopercle 
greenish.  Greenish  band  across  chin,  rather  low,  not  quite  extended  back 
opposite  front  eye  edge.  Iris  gray.  Upper  dorsal  edge  greenish,  and  both 
fins  basally  with  large  greenish  spots,  variable,  some  smaller  and  subbasally 
invade  fins.  Anal  pale  or  whitish,  with  greenish  border,  greenisli  ill-defined 
basal  band.  Caudal  grayish,  hnrdcM-ed  above  and  below  with  greenish. 
Paired  fin-  whitish,  pectoral  narrowly  edged  above  and  ventral  in  front 
with  greenish. 

A.N.S.P..  No.  62771.  Bangkok,  Siam.  May  1934.  Length  255  mm.  Type. 

A.N.S.P.,  No.  62772,  same  data,  paratype.   Length  243  mm. 

Similar  to  Callyodon  dussjonieri  (Valenciennes),  especially  in  the  color 
pattern  on  the  head.  It  dillers,  however,  from  any  specimen  of  that  species 
examined,  in  the  presence  of  the  5  dark  transverse  bands  on  its  body  and 
the  irregular  greenish  spots  on  its  dorsals. 

ifuscus  dark  +  cuneus  wedge;  with  reference  to  the  transverse  bands 
on  the  body.) 

Callyodon  blochii  (Valenciennes). 
One,  240  mm.,  Bangkok. 

£CH£NEIDA£ 

Leptecheneis  naucrates  (Linnaeus). 

One.  288  mm..  Bangkok;  three,  217  to  280  mm.,  Paknam,  August  28. 
Disk  plates  23  to  26. 

ELEOTEIDAE 

Eleotris  fusca  (Schneider). 

Eleven,  78  to  156  mm.,  Bangkok. 

Oxyeleotris  marmorata  (Bleeker). 

Three,  162  to  173  mm.,  Bangkok.  CaUieleotris  platycephalua  Fowler 
1934,  is  evidently  a  synonym  of  this  species  and  must  be  suppressed. 

Butis  butis  (Bttchanan-Hamilton). 

Seventeen,  55  to  132  mm.,  Bangkok,  May,  and  two,  94  to  113  mm.,  Sep- 
tember 24;  one,  70  mm.,  Paknam,  August  28;  twelve,  38  to  82  mm.,  Keng 
Sok,  February  3. 

OOBIIDAE 
Glossogobius  giurus  (Buchanan-Hamilton). 

Fifty-nine,  65  to  275  mm.,  Bangkok,  May,  and  five,  69  to  128  mm.,  in 
July;  one,  97  mm.,  Paknam,  August  28;  two,  61  to  89  mm.,  Keng  Sok. 
February  3. 
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Rhiaogobins  caninus  (Valendennes). 

One,  52  mm.,  Bangkok;  four,  60  to  89  mm.,  Paknam,  August  21  and 
seven,  55  to  92  mm.  on  August  28.  Without  dark  lateral  blotches.  Each 
scale  on  side  of  body,  however,  with  dark  median  spot.  Large  specimens 
show  a  divided  flap  on  the  chin  below  the  symphyseal  angle  and  another 
behind  the  nostril  on  the  upper  lip.  My  materials  differ  from  the  figures 
of  the  species  in  the  pre.-ence  of  a  dark  gray  blotch,  nearly  large  as  pupil 
over  the  opcrcle.  The  dark  blotch  shown  above  the  pectoral  fin  origin  is 
usually  absent,  though  some  specimens  have  a  dark  spot  on  the  upper  basal 
part  of  the  pectoral  fin. 

Stigmatogobiiu  sadanundio  (Buchanan-Hamilton). 

Nine,  37  to  55  mm.,  Bangkok. 
Pogonogobius  planifrons  (Day). 

One,  78  mm.,  Paknam. 

Vaimosa  namensis  Fowler. 

Three,  35  to  37  mm.,  Bangkok.   Only  known  from  the  type. 

Caragobius  geomys,  new  species.    Figures  129  (head  above)  and  130. 

Depth  7  to  8i  ;  head  05  to  o^,  width  1^  to  1§.  Snout  4^  to  5  in  head 
from  snout  tip;  eye  very  small,  3^  to  4  in  snout,  separated  by  less  than 
diameter;  maxillary  very  oblique,  3]  to  4]^  in  head  from  snout  end;  teeth 
very  minute,  small,  apparently  uniserial;  tongue  convex  in  front;  small 
pore  over  each  gill  ojiening.  (lill  opening  broad,  straight,  lateral,  with 
broad  isthmus  below,  width  equals  snout. 

Scales  small,  crowded,  present  only  on  posterior  fifth  of  body  and  caudal 
basally.  about  13  or  14  scales  in  transverse  series.  About  35  muscular 
bands  along  body. 

D.  X,  27  or  28,  origin  of  fm  about  over  middle  of  pectoral,  tin  height  2 
to  2^  in  total  head;  A.  33  or  34,  fin  height  2  to  2^;  pectoral  1'^  to  1^,  rays 
16  or  17;  ventral  I,  5,  fin  If  to  2  in  head;  caudal  long,  pointed,  4^  to  5^  in 
rest  of  fish. 

Light  drab,  with  gray  shades  on  head.  Dark  gray  line  obliquely  up 
from  behind  end  of  maxillary  to  occiput.  Also  one  above  and  another 
below  pectoral  base,  while  latter  encircled  in  grayish  area.  Fins  pale  or 
transparent. 

A.N.S.P.,  No.  63078.  Bangkok,  Siam.  July  2-4,  1934.  Length  74  mm. 

A.N.S.P.,  Nos.  63079  to  63082,  same  data,  paratypes.  Length  61  to  67 
mm.  Also  from  same  locality  one,  75  mm.  in  May  and  two,  64  to  74  mm., 
in  July. 

Differs  from  Caragobius  typhlops  Smith  and  Seale  in  its  different  physi- 

ognnnn-.  proportions,  and  especially  in  its  caudal  long  as  head  or  more. 

I  may  note  that  Dr.  H.  M.  Smith  in  proposing  Mahidolia  1932,  has  also 
introduced  Rictugobius  Koumans  ( in  Smith  1932)  both  bearing  the  same 
genotypic  name  nnrmaui,  therefore  an  exact  synonym.  As  this  is  not  men- 
tioned in  the  Zoological  Record  so  far,  attention  is  here  called  to  it. 
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ujLOHiij^  the  i)ocket  gopher,  with  reference  to  its  swollen  cheeks  super- 
ficially suggestive.) 

Boleophthalmus  boddaerti  (Pallas). 

Twelve,  133  to  165  mm..  Ban<ik()k.  May.  and  three,  88  to  100  mm.,  July 
2  to  4;  two,  137  to  150  nun.,  Paknam,  August  28. 

Boleophthalmus  taylori  Fowler. 

Two,  175  to  233,  Bangkok;  one,  170  mm.,  Paknam,  August  28. 

Boleophthalmus  smithi  Fowler. 

Eight,  85  to  115  mm.,  Bangkok,  July  and  49  specimens,  65  to  215  nam., 
in  May;  one,  178  mm.,  Paknam,  August  8. 

Scartelaos  viridis  (Buchanan-Hamilton). 

One,  110  mm.,  Bangkok.  Long  filamentous  spinous  dorsal  ^  total  length 
of  fish  or  reaches  middle  of  soft  dorsal  when  depressed. 

Apocryptichthys  livingstoni,  r.ew  species.   Figures  131  (head  above)  and  ij-. 

Depth  75  to  8;  head  3 J  to  3^,  width  If  to  If.  Snout  5^  to  6  in  head; 
eye  10^  to  13,  orbit  7i  to  7^,  subequal  with  snout;  maxillary  l'^  to  If  in 
head;  2  lono;  iirotrudinp;  upper  front  canines  lon^;  as  orl)it,  followed  by  row 
of  10  siiort  flarin<f  teeth  cacli  side  concealed  by  iii)per  lij);  11  to  13  long, 
protruding  teeth  flaring  out  from  each  side  of  lower  jaw;  posteriorly  lower 
lip  with  7  low  marginal  lobes  before  rictus;  tongue  little  distinct  from  floor 
of  mouth;  flexible  preorbital  flap  extends  down  over  dentition  of  closed  jaws 
lief  ore  eye.  Gill  opening  short,  little  less  than  orbit,  mostly  below  pec- 
toral base. 

Head  naked,  also  chest,  breast,  paired  fin  bases  and  belly  little  behind 
ventral  bases.    Scales  cycloid,  small  and  crowded  over  m(»t  of  trunk, 

larp;er  on  tail,  esj^ecially  posteriorly  and  on  caudal  base.  Caudal  base  scaly. 
About  50  scales  in  lateral  axial  series  to  caudal  base  and  3  or  4  more  on 
latter;  15  or  16  transversely.  Scales  with  20  to  22  slightly  radiating  basal 
striae;  circuli  moderate,  fewer  or  obsolete  apically. 

D.  VI,  27,  s]>inous  fin  height  3^  to  4  in  total  head  length,  spines  flexible 
and  joined  by  broad  membrance  witli  rayed  fin.  heitiht  of  last  2]  to  3;^; 
A.  25  or  2().  fin  heip:ht  3  to  4;  caudal  1  [  to  H,  ends  in  median  jioint  l)ehind; 
caudal  peduncle  depth  3;'$  to  4;  pectoral  1^  to  I5,  rays  20;  ventral  rays  I,  5, 
fin  If  to  If  ill  total  head. 

Largely  gray,  little  lighter  on  under  surfaces.  Upper  lip  blackish,  also 
end  of  suborbital  flap.  Iris  gray.  T.owcr  li]")  quite  jxde  or  light  drab.  Top 
of  head  and  predorsal  region  obscurely  speckled  with  darker.  Dorsals  and 
caudal  largely  dark  gray  on  membranes.  Anal  whitish,  also  ventrals.  Pec- 
torals with  dark,  gray  bases,  fins  dull  brownish  above,  whitish  below. 

A.N.S.P.,  No.  63091.  Paknam,  Siam.  August  28, 1934.  Length  94  mm. 
Type. 

A.N.S.P.,  Nos.  63092  and  63093,  same  data,  paratypes.  Length  93  and 
94  mm. 
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Distinguished  from  Apocryptichthy.s  cantoria  Day  from  India  and  the 
Andamans,  said  to  have  two  sei)arate  dorsal  fins,  about  90  scales  in  a  lateral 
series,  the  caudal  dark  and  longitudinally  banded,  and  the  dark  caudal  with 
some  spots  on  its  upper  half. 

(For  Mr.  C.  Carey  Livingston,  who  has  entered  our  Siamese  fishes  in 
the  museum  catalogue.) 

PERIOPHTHALMIDAE 
Periophthalmus  barbarus  (Linnaeus), 

Two,  213  to  225  mm.,  Paknam,  August  28. 

TAENIOIDIDAE 
Taenioides  anguillaris  (Linnaetis). 

Two,  210  to  236  mm.,  Bangkok,  May  and  one,  108  mm.  in  July;  one, 
162  mm.,  Paknam,  August  28.  All  agree  and  have  the  cutaneous  ridges  on 
the  muzzle,  mandible  and  cheeks,  as  shown  by  Ogilby  and  McCuUoch  in 
their  figures  of  Leme  purpurascens  De  Vis  and  L.  mordax  De  Vis.  In  fig- 
ures of  AmblyoptLS  hermannianus  by  Valenciennes  and  Gohioides  anguillaris 
by  Day,  they  arc  not  indicated  at  all.  My  specimens  also  show  the  caudal 
dark  gray  or  dusky,  in  contrast  with  the  paler  annectant  dorsal  and  anal. 

TBTPAUCHENIOAE 

Trjrpauchen  vagina  Schneider. 

Eleven,  55  to  19  mm.,  Bangkok,  May,  and  eleven,  54  to  80  mm.  in  July; 
two,  154  to  160  mm.,  Paknam,  August  28. 

BATRACHOIDIDAE 
Coryzichthys  gangene  (Buchaiiaii-Haniilton) . 

Forty-three,  58  to  137  mm.,  Bangkok,  ^lay,  and  one.  95  nnn..  in  July; 
one,  230  mm.,  Sriracha,  July  10,  and  one,  73  mm.,  July  24;  seven,  90  to 
210  mm.,  Paknam,  August  21,  and  two,  78  to  183  mm.,  August  28. 

MONACANTHIDAE 

Monacanthus  chinensis  (Bloch). 

Three,  185  to  255  mm.,  Bangkok;  one,  155  mm.,  Sriracha,  July  10. 

Chaetoderma  pencilligerus  (Cuvier). 
One,  188  mm.,  Bangkok. 

Paramonacanthus  crjrptodon  (Bleeker). 
One,  86  mm.,  Bangkok.   D.  28. 

TETRODONTIDAE 

Tetrodon  palembangensis  Bleeker. 

One,  61  mm.,  Srisawat,  July  24. 
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A  NEW  XANTHID  CRAB  FROM  THE  CRETACEOUS  OF  NEW  JERSEY 


BY  Mary  .1.  Rathbun. 

Xanthias  lenolensis,  new  species.    Text-figures  1-4. 

The  material  consists  of  two  palms,  right  and  left,  the  right  one  show- 
ing the  stumps  of  the  fingers.  Length  of  right  palm  across  middle  of  outer 
surface  13.6;  greatest  height,  distad  to  middle  8.6;  greatest  thickness,  near 


Xanlhid.s  U  ituUiisU.  — Fig.  1.  Right  manus,  outer  side  .\  3.  Holotypc.  2.  Right 
inaiius,  inner  .side  x  3.  Holotype.  3.  Right  nuinus,  distal  end  .showing  base.s  of 
fingers  x  3.    Holotype.    4.  Left  luanus,  outer  side  x  3.  Cotype. 

middle,  5.8  mm.  Upper  margin  arched,  lower  margin  straight  for  its  distal 
i,  the  proximal  end  curving  ujnvard  and  reaching  a  little  farther  backward 
than  the  upper  margin.  Lengthwise  through  the  middle  2  rows  of  about  9 
large  tubercles;  above  and  below  these,  a  row  of  smaller  tubercles;  near 
lower  edge  a  similar  row.  A  larger  tubercle  at  articulation  with  dactyl  is 
indicated.  Upper  half  of  outer  surface  slightly  concave;  above  this,  the 
blunt  upper  surface  bends  over  toward  the  inner  surface  and  has  three  rows 
of  irregular  tubercles;  below  the.se,  on  the  inner  surface,  a  narrow  length- 
wise cavity,  and  further  down  5  rows  of  tubercles  more  or  less  irregular. 
The  basal  cross-sections  of  the  fingers  are  relatively  small  and  similar, 
suboval  and  subtriangular,  broader  in  upper  half. 

(165) 
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The  left  palm  is  much  worn.  Length  across  middle  13 ;  greatest  height, 
at  distal  end,  9.7;  greatest  thickness  6.8  mm.  The  ornamentation,  so  far 
as  it  can  be  made  out,  is  similar  to  that  of  the  minor  palm. 

Type  locality.  —  Lenola,  New  Jersey.  E.  R.  Gudehus  collector,  1933. 
Types  in  collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
Cat.  No.  12804. 
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THE  ORTHOPTERA  OF  COSTA  RICA,  PART  I.— MANTIDAE 


BY  James  A.  G.  Rehn. 

Intuoductiox 

Somewhat  over  thirty  years  ago  two  interesting  and  important  collec- 
tions of  Costa  Rican  Orthoptera  were  i^laced  in  my  hand^  for  study. 
Their  elaboration  made  known  a  considerable  number  of  i)reviously  un- 
dcscribed  species,  as  well  as  unrecoi;nized  genera.  Since  that  time  my 
interest  in  the  orthopterous  fauna  of  that  country  has  been  active  and 
sustained,  and  I  have  been  privileged,  as  an  Academy  representative,  to 
visit  Costa  Kica  on  two  occasions,  thus  gammg  an  intimate  knowledge  of 
the  distribution  of  life,  and  particularly  of  the  Orthoptera  and  Dermaptera, 
in  that  physiographically  varied  and  interesting  republic. 

During  the  past  three  decades,  in  addition  to  publishing  a  number  of 
papers  dealing  wholly  or  in  large  part  with  Costa  Rican  Orthoptera,  I  have 
been  assembling  the  necessary  data  for  a  series  of  comprehensive  papers 
under  the  title  given  to  this  study.  In  these  it  is  planned  to  present  critical 
unpublished  information  drawn  from  extensive  series  now  m  hand,  plus  a 
full  analysis,  and  revision  where  necessary,  of  the  literature  of  the  past. 
The  present  contribution  on  the  Mantidae  is  the  first  of  the  series,  which 
should  be  found  basically  useful  in  any  work  on  Central  American  Orthop- 
tera, as  a  considerable  percentage  of  the  species,  and  most  of  the  genera, 
also  occur  outside  of  Costa  Rica. 

My  ^•isits  to  Costa  Rica  were  made  August  9  to  Septemi)er  15.  1923, 
and  July  21  to  S('|)teml)er  17,  1927.  Pojiular  accounts  of  the  same  have 
already  been  jirinted  in  Academy  publications.'  In  these  will  l)e  found 
connnents  on  contlitions  encoimtered  at  a  muiiber  of  localities  from  which 
material  is  here  reported,  and  to  them  I  would  refer  the  interested  reader. 
During  my  visits  approximately  five  thousand  Orthoptera  and  Dermaptera 
were  collected,  all  of  which  are  contained  in  the  Academy  series. 

In  addition  to  this  material  there  are  in  the  same  collection  specimens 
totaling  more  than  half  that  number,  collected  and  presented  at  various 
times  by  colleagues  resident  or  visiting  in  Costa  Rica.  These  include  the 
late  Prof.  Pablo  BioUey,  of  San  Jose,  Costa  Rica,  the  late  Prof.  J.  Fidel 
Tristan,  former  Director  of  the  !Museo  Nacional,  San  Jose,  Prof.  Anastasio 
Alfaro.  of  San  Jose,  Prof.  IManuel  Valerio.  Director  of  the  Museo  Xacional, 
San  Jose,  Prof.  Philip  P.  Calvert  of  the  University  of  Pennsylvania,  Mr. 

1 "  An  Entomol(^ist's  Summer  Visit  to  Jamaica  and  Costa  Rica,"  Year  Book,  1923, 
pp.  17-34,  2  plates.  "  Costa  Rica  Revisitod."  Year  Book,  1»27,  pp.  24-38,  2  plates. 
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C.  H.  Lankester,  of  Los  Concavas,  near  Cartago,  Costa  Rica,  and  Prof.  J. 
Chester  Bradley,  of  Cornell  University.  To  all,  who  thus  aided  in  round- 
ing out  these  contributions,  the  Academy  wishes  to  extend  its  most  cordial 
thanks,  and  the  author  to  express  to  some  of  them  his  deep  appreciation 
of  the  companionship  of  many  pleasant  and  profitable  hours  in  the  field. 
In  memory  only  can  I  convey  to  my  lamented  friend  Prof.  Tristan  the 
personal  feeling  of  deepest  gratitude  and  heartfelt  appreciation.  Much  of 
the  success  of  my  work  in  his  native  land  was  due  to  his  self-sacrificing 
interest  and  co()peration. 

OfiScials  of  the  Government  of  Costa  Rica  assisted  my  field  work  in 
every  possible  way,  and  facilitated  my  movements  with  a  consideration  and 
tliouulitfulncss  seldom  met  in  other  lands.  The  cordial  assistance  and 
cooperation  of  ]-epresentatives  of  the  United  Fruit  Company  enabled  me  to 
carry  on  my  investigations  under  unusually  favorable  conditions  at  partic- 
ular localities.  The  kindness  and  hospitality  of  Scnor  Don  Marco  Aurelio 
Gonzalez  made  my  1923  stay  at  his  hacienda  at  Pacayas,  on  the  slopes  of 
the  Volcan  de  Irazu,  most  pleasant  and  productive. 

The  physiography  of  Costa  Rica  has  already  been  discussed  from  the 
biologist's  standpoint  by  Carriker,  in  his  classic  work  on  the  birds  of  the 
country,*  and  by  the  Calverts  in  their  interesting  and  indispensable  account 
of  entomological  investigations  in  many  sections  of  Costa  Rica.' 

The  student  of  Costa  Rican  distributional  biology  will  find  the  greatest 
possible  assistance  in  Noriega's  "  Diccionario  Geografico  de  Costa  Rica,"  * 
and  Gagini's  "  Diccionario  de  Costarriqueiiismos,"  both  of  which  have  a 
wealth  of  information  relative  to  little-known  and  obscure  localities.  Tlie 
orographic  map  of  Costa  Rica  prepared  by  Prof.  H.  Pittier,  and  published 
in  conjunction  with  liis  jiajier  on  the  orography  and  hydrouraphy  of  the 
countr>  will  also  be  found  of  the  greatest  value  in  interpreting  the  physical 
features  of  the  republic. 

Although  the  present  set  of  studies  is  based  very  largely  on  material 
belonging  to  the  Academy,  sjiecimens  ])elonging  to  the  Hei)ard  Collection, 
depositetl  at  the  Academy,  and  to  the  United  States  National  Museum,  the 
Museum  of  Comparative  Zoology,  and  Cornell  University,  have  been  exam- 
ined and  reported,  in  each  case  accompanied  by  self-evident  abbreviations 

-  "  An  annotated  List  of  the  Birds  of  Costa  Rica  including  Cocos  Island."  By  M. 
A.  Carriker.  Jr.,  Ann.  Carnegie  Mus.,  YI,  pp.  314r-015,  1  map,  (1910).  A  discussion  of 
the  Lr(  (><_M:i|>hv  and  physiography  will  be  found  on  pages  315-318,  of  the  life-zones  on 

pages  318-326. 

«  "  A  Year  of  Costa  Rican  Natural  History."  By  Amelia  Smith  Calvert  and  Philip 

Po\v(  11  Calvert.  1917.  Paries  xi\.  576.  numerous  illustrations  and  two  maps.  Chapter 
II  (pages  8-23)  gives  a  general  summary  of  the  topography  of  the  country. 

By  Felix  F.  Noriega.   Segunda  Edicion,  San  Jose.    1923.   274  pages, 
s  By  Carlos  Gagini.  S^nda  Edici6n,  San  Joei.  1919.  275  pages. 
*■  Kostarika.  Beitrage  aur  Oro^riipliii  mid  TTydropraphie.  By  Prof.  Henri  F.  Pittier. 
Petermann's  Mittheilungen,  Erganzungshett  no.  175.  1912. 
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of  tlie  name  of  the  respective  collections.  The  absence  of  such  (jualifying 
abbreviations  means  the  material  is  the  proi)erty  of  the  Academy. 

The  references  given  in  these  studies  under  each  species  comprise  that 
to  the  original  description,  those  of  more  directly  relevant  synonymy,  i.  e. 
that  having  particular  bearing  on  the  Central  American  aspect  of  the 
species,  and  all  previously  })ublished  records  of  the  occurrence  of  the  species 
in  Costa  Rica.  In  working  out  the  variation  and  distribution  of  many  of 
the  species  treated,  much  previously  unpublished  information  drawn  from 
material  taken  elsewhere  than  in  Costa  Rica,  has  been  included.  This  has 
been  essential  for  a  proper  understanding  of  the  subject.  In  consequence 
these  studies  are  definitely  constructive  for  future  work  on  the  Orthoptera 
of  other  Central  American  countries. 

It  is  my  intent  to  close  the  present  series  with  a  comprehensive  discus- 
sion of  the  distribution  of  Orthoptera  in  Costa  Rica,  and  present  those 
conclusions  of  fundamental  character  which  seem  to  be  warranted. 

MANTIDAE 

In  the  section  of  the  classic  "  Biologia  Centrali-Amcricana  on  the 
!Mantidae,  Saussure  and  Zchntncr  '  recorded  five  genera  and  eight  species 
of  the  family  from  Costa  Rica.  In  the  intervening  years  a  number  of 
contributions  have  been  published  which  deal  in  part  with  Costa  Rican 
species,  these  chiefly  by  Beier,  Giglio-Tos,  Sjostedt  and  Rehn.'  In  addi- 
tion there  also  appeared  the  posthumously  i)ublished  monograph  of  the 
Mantidae  by  Giglio-Tos,'  which  paper,  with  its  supplement,  treats  or  lists 
fifteen  hundred  and  seven  species  of  the  family. 

A  great  increase  in  our  knowledge  of  the  Mantidae  of  Costa  Rica  re- 
sulted from  these  papers,  and  supplemented  by  the  new  and  previously 
impublished  information  contained  in  the  series  studied  at  this  time,  the 
total  number  of  genera  and  species  of  the  family  now  known  from  Costa 
Rica,  and  here  discussed,  has  risen  to  twenty-se^'cn  genera  and  forty  species, 
of  which  two  genera  and  four  species  are  described  as  new  in  this  contri- 
bution. Of  the  thirty-six  })reviously  described  species,  thirteen  are  here 
recorded  from  Costa  Rica  for  the  first  time.  Five  genera  and  eleven  species, 

7  Orthoptera,  I,       127-197,  pis.  6-10,  (1894). 

8  Those  of  the  last  author,  having  special  connection  with  the  present  study,  are 

as  follows : 

"  Studios  in  American  Mantids  or  Soodisayrrs."  Proc.  U.S.  Nat.  Mus.,  XXVII,  pp. 
561-674,  (1904).    (Fourteen  species  recorded  Costa  Rica.) 

"Notes  on  the  Orthoptera  of  Costa  Rica,  with  Descriptions  of  New  Species." 
Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  pp.  790-^,  (1906).  (Mantidae  [six  species],  pp. 
794-795.) 

"  Descriptions  of  One  New  Genus  and  Fifteen  New  Species  of  Tropical  American 

Orthoptera."  Trans.  Amor.  Entom.  Soc,  XLIV,  pp.  321-372,  pis.  XVIH-XX,  (1918). 

(Description  of  genus  Pogonoga.slcr.) 

»Das  Tierreich,  Lieferung  50,  pp.  xl,  707,  (1927). 
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previoiLsly  described,  are  here  first  placed  in  synonymy,  as  the  result  of  the 
acquisition  of  new  material  and  evidence.  In  the  present  study  one  hun- 
dred and  sixty-eight  previously  unrecorded  specimens  of  Costa  Rican  Man- 
tidae  are  reported,  and  in  the  accompanying  discussions  nine  hundred  and 
seventy-seven  other  specimens  are  cited  or  have  been  drawn  upon  for 
additional  information  here  used. 

I  wish  to  acknowledge  the  courtesy  of  my  colleague,  Mr.  AVharton 
Huber,  in  permittmg  me  to  use  the  photograph  of  Macromantis  hijalina 
which  appears  on  Plate  9.  This  was  made  by  Mr.  Huber  from  a  living 
specimen,  while  at  Eden,  Nicaragua. 

To  the  field  entomologist  the  species  of  Mantidae  are  less  numerous 
and  less  evident  as  a  whole  in  tropical  America  than  they  are  in  the 
Oriental  region  or  in  Africa.  Similarly  they  do  not  show  the  same  propor- 
tionate increase  in  differentiation  in  the  Neotropical  realm  noticed  in  so 
many  other  families  of  insects.  It  is  difficult  to  understand  why  an  insect- 
feeding  group  of  world-wide  distribution  should  be  less  conspicuous  and 
less  abundant  in  America,  when  the  tremendous  development  and  com- 
plexity of  the  elsewhere  certainly  unsurpassed  and  probably  unequalled 
insect  life  of  the  neotropics  is  considered.  The  explanation  must  await 
future  comparative  studies  of  the  relationship  of  the  Old  and  New  World 
elements  of  the  family,  their  lines  of  development  and  differentiation,  as 
well  as  possible  faunistic  movements. 

Key  to  the  Costa  Rican  Genera 

The  following  key  is  purely,  artificial  and  is  not  intended  to  express 
my  ideas  as  to  the  natural  relationship  or  sequence  of  the  genera  consid- 
ered. For  these  the  systematic  arrangement  of  the  respective  genera 
should  be  consulted.  Until  we  are  better  acquainted  with  both  sexes  of  a 
number  of  the  units  now  known  solely  from  a  single  sex,  the  preparation 
of  a  more  natural  key  is  not  possible.  Similarly  the  features  given  in  the 
present  table  may  be  shared  with  other  genera  not  known  from  Costa  Rica. 
However,  for  the  generic  units  discussed  in  the  present  study  the  key 
shotdd  jn'ove  of  service,  and.  taken  with  the  keys  of  species  in  the  genera 
which  are  represented  in  Costa  Rica  by  more  than  a  single  form,  should 
facilitate  the  determination  of  material  of  all  species  here  considered. 

The  construction  of  tlie  key,  as  well  as  the  selection  of  the  alternatives 
used,  is  almost  entirely  original,  as  an  analysis  of  Giglio-Tos'  tables  of 
genera,  and  an  examination  of  their  differential  features,  showed  they  could 
not  be  depended  upon,  the  most  trivial  characters  having  been  used  as  key 
factors,  in  numerous  cases  these  being  vitiated  by  individual  variation  or 
sexual  differences. 
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1.  Median  and  caudal  limbs  lobate,  or  at  least  iamellato-carinate,  or 

abdomen  foliaceous  dilated  laterad   2 

Median  and  caudal  limbs  not  lobate  or  Iamellato-carinate.  Ab- 
domen not  foliaceous  dilated  laterad  (except  in  Pogono(ja><tcr  and 
Cnrrikerella,  which  have  simple  limbs  and  the  abdomen  also 
foliaceous  dorsad)    4 

"2.  Pronotum  and  cephalic  limbs  short  and  robust   3 

Pronotuin  and  cephalic  linil)-  elongate,  slender.  (Abdomen  not 
markedly  foliaceous  dilated  laterad.)    (Vatinae.)    25 

•3.  Dorsal  surface  of  cephalic  femora  distinctly  lamellato-expanded  in 
proximal  two-thirds.  Dorsal  surface  of  pronotum  of  female  with- 
out sharp  asperities.   Abdomen  not  markedly  foliaceous  dilated 

laterad.   Eyes  rounded.    (Acromantinae.)   Antemna  Stil 

Dorsal  surface  of  cephalic  femora  not  distinctly  lamellato-ex]ianded. 
Dorsal  surface  of  pronotum  of  f(>male  with  numerous  sharj) 
asperities.  Abdomen  markedly  foliaceous  dilated  laterad.  Eyes 
acute  or  mammillate.   (Epaphroditinae.)    24 

4.  Cephalic  tibiae  at  distal  extremities  spined  on  dorsal  surface,  or 

with  certain  of  the  more  distal  internal  spines  distinctly  diverted 

toward  dorsal  surface.    (()li.i!;onicinae.)    13 

Cephalic  tibiae  without  distal  spine  on  dorsal  surface  or  internal 
spines  distinctly  diverted  in  the  same  direction   5 

5.  Cephalic  femora  with  three  discoidal  spines.   Cephalic  tibiae  with 

more  tlian  eleven  external  spines.    (Pronotum  never  lamellato- 

foliaceous  dilated  laterad.)     (Acontiothespinae.j    22 

Cei)lialic  femora  with  four  discoidal  spines.  Cephalic  tibiae  with 
not  more  than  eleven  exti mal  spines,  or  if  so  the  pronotal  collar 
is  suhlnmellate  laterad  i  }f(irronHinfis) .  or  whole  jironotum  is 
lamellato-foliaceous  expanded  laterad  {('huirddodi.s.)    6 

6.  Proximal  discoidal  spine  of  cephalic  femora  longer  than  next  one 

distad.    (General  form  exceedingly  elongate,  bacilliform,  prono- 
tum and  limbs  exceptionally  slender.)  (Schizocephalinae.) 

Angela  Serville 

Pi'oximal  discoidal  spine  of  cephalic  femora  shortei'  than  next  one 
distad    7 

7.  Cephalic  femora  with  five  external  spines.    (Size  ver>^  large.)  *° 

(Photininae.)   Mocromantis  Saussure 

Cejihalic  femora  with  four  external  opines    8 

S.  Ce|)halic  coxae  appreciably  dilated  in  a  lohation  at  distal  extremity 

of  fle.xor  margin.    Female  sex  ai)terous  or  subapterous  "    9 

Cephalic  coxae  not  dilated  in  a  lobation  at  distal  extremity  of 

flexor  margin.    Female  sex  alate    10 

9.  Cephalic  femora  triangularly  dilated,  not  more  than  three  times 
as  long  as  broad.  Pronotum  short,  supra-coxal  dilation  strongly 
marked.  (Occiput  with  pronounced  juxta-ocular  lobes.)  (Pseudo- 

mio])tt'riginae.)   Pscadomiopteryx  Saussure 

Cephalic  femora  slender,  not  dilated,  more  than  three  times  as  long 


*®The  abbreviate  spine  genera Ily  jm  m  on  the  distal  (genicular)  lobe  of  the  ex- 
ternal face  of  the  femur  i<=  not  incliuliMl  in  t!ii-  count. 

1^  At  most  not  possessing  functional  alar  organs. 
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as  broatl.   Pronotum  elongate,  supra-coxal  dilation  not  stronfily 
marked  Musonia  Stal 

10.  Discoidal  ::pinc:5  ol  ct'ijhalic  femora  disposed  in  zigzag.  (General 

form  depressed,  but  pronotum  not  foliaceous  or  lamellate  ex- 

l)andcd  laterad.)    (Liturgousinae.)   Liturgousa  Saiissure 

Discoidal  spine?  of  cephalic  femora  disposed  in  a  straight  or  weakly 
arcuate  line.  (General  form  not  distinctly  depressed,  or  if  so 
pronotum  is  foliaceo-lamellate  expanded  laterad.)    11 

11.  Pronotum  with  two  definite  tubercles  or  bosses  on  cephalic  por- 

tion of  metazona.    ( Mollierinae.)   19 

Pronotum  lacking  such  tubercles  or  bosses  on  cephalic  portion  of 
metazona   12 

12.  Lateral  portions  of  entire  pronotum  strongly  expanded,  as  a  whole 

foliaceo-lamellate,  margins  of  same  entire,  non-serrate.  (Choera- 

dodinae.)   ChocrnfJorlis  Serville 

Lateral  jiortioiis  of  entire  iironotiiin  not  so  filiated,  at  most  mar- 
ginally lamellate,  with  serrate  armament,    (^ianlinae.j    20 

13.  Cephalic  tibiae  with  several  external  marginal  spines  other  than 

the  apical  one.   (Cephalic  femora  with  four  discoidal  spines.) 

Mion]icoirJef-\  new  irenus 
Cei)halic  tibiae  with  no  external  marginal  spines  other  tlian  the 
apical  one   14 

14.  Cephalic  femora  with  four  discoidal  spines   16 

(V'phalic  femora  with  three  discoidal  spines   16 

15.  Distal  portion  of  cephalic  femora  and  all  of  ce])halic  tibiae  not  ex- 

ceptionally slender.  Supra-anal'  plate  in  both  sexes  elongate, 
lanceolate,  longer  than  proximal  width.  Male  sex  with  tegmina 
and  wings  not  surpassing  apex  of  abdomoi.  OUiioniccUa  Giglio-To8 
Distal  portion  of  cei^lialic  femora  and  all  of  cephalic  tibiae  excep- 
tionally slender.  Supra-anal  i)late  in  both  scxe^  triuonal.  shorter 
than  proximal  width.  r*»Iale  sex  with  tegmina  and  wings  dis- 
tinctly surpassing  apex  of  abdomen  Thrinaconyx  Saussure 

16.  Cephalic  tibiae  with  internal  marginal  spines  in  addition  to  the 

apical  (claw)  and  dorsal  ones  Olicioni/x  Saussure 

Cephalic  tibiae  without  internal  marginal  spines  in  addition  to  the 
apical  (claw)  and  dorsal  ones   17 

17.  Body  bacilliform  in  both  sexes.   Pronotum  with  greatest  supra- 

coxal  width  equal  to  not  more  than  a  sixth  of  length  of  same. 
Abdomen  vei'y  slenrler.  subequal,  non-fusiform,  lackinp;  foliaceous 

dorsal  and  lateral  lamellations  Thcsprotia  Stal 

Body  not  bacilliform  (females  only  known).  Pronotum  with  great- 
est supra-coxal  width  greater  than  a  fifth  the  length  of  same. 
Abdomen  fusiform;  with  foliaceous  dorsal  and  lateral  lamella- 
tions  18 

18.  No  frontal  process  pre^-ent.   Supra-coxal  dilation  of  pronotum  dis- 

tinctly and  triangularly  foliaceous  expanded  laterad.  Foliaceous 
dorsal  and  lateral  abdominal  expansions  with  margins  fimbriate. 

Pogonogasitpr  Rehn 
iVIarked  bifurcate  frontal  proce.-s  jiresent.    Supra-coxal  dilation  of 
pronotum  not  foliaceous  expanded  laterad.    Foliaceous  dorsal 
and  lateral  abdominal  expansions  with  margins  entire. 

CarrikereUa  Hebard 


Copyrighted  material 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


173 


19.  Protubcranfcs  on  cei)liali('  jxirtion  of  metazona  of  pronotiiin  low 

rounded  bosses  or  tubercles,  never  strongly  elevated  acute  mam- 
millations.  Surface  of  pronotum  without  asperities;  lateral 
margins  of  same  not  strongly  denticulate. 

f  Melliera  Sau.-sure 
(  Phneomnntis  Beier 
Protuberances  on  cei)halic  portion  of  metazona  of  pronotum  pro- 
nounced and  strongly  elevated  paired  acute  mammillations. 
Surface  of  pronotum  with  regularly  distributed  and  marked 
asperities;  lateral  margins  of  same  with  strong,  regularly  spaced 
denticles.    (Male  alone  known.)   Xystropeltis  new  genus 

20.  Pronotum  with  lateral  margins  distmctly  but  not  broadly  lamel- 

late on  collar  and  supra-coxal  dilation,  this  area  triangular  in 
general  outline.  Tegmina  in  female  not  covering  half  of  ab- 
domen Tauromanfis  Giglio-Tos 

Pronotum  with  lateral  margins  lacking  true  laniellations.  collar  and 
supra-coxal  dilation  not  triangular  in  general  outline.  Tegmina 
in  female  covering  at  least  two-thirds  of  abdomen   21 

21.  Facial  shield  at  least  twice  as  broad  as  deep,  dorsal  margin  not 

sharply  angulate  mesad.    Tegminal  stigma  linear  and  never 
accompanied  by  an  infuscate  ocelliform  maculation. 

Stagmomanti-i  ^aussure 
Facial  shield  little  broader  than  deep,  dorsal  margin  sharply  angu- 
late mesad.   Tegminal  stigma  ovate  or  ovoid  and  accompanied 
by  an  infuscate  complete  or  incomplete  ocelliform  maculation. 

Stagmatoptcrn  Burmeister 

22.  Sjuncs  on  external  margin  of  ceplialic  tibiae  distinctly  spaced,  ob- 

lique, not  adpressed,  decumbent  or  serrate  in  disposition.  Medi- 
astine  vein  of  tegmina  proximad  with  definite  and  regular  rami. 
Pronotum  hardly  constricted  in  the  middle  of  shaft.  Tithrone  StSl 
Spines  on  external  margin  of  cephalic  tibiae  not  spaced,  continuous, 
adpressed.  decumbent  and  bluntly  serrate  in  general  disposition. 
Mediastine  vein  of  tegmina  without  definite  and  regular  rami. 
Pronotum  distinctly  constricted  in  the  middle  of  shaft   23 

23.  Form  robust.    Pronotum  projioi-tionatcly  l)r(i;idrr,  less  attenuate, 

transverse  sulcus  not  strongly  indicated.    Tegmina  and  wings  of 
male  clear  hyaline  except  for  opaque  tegminal  costal  field. 

Acontiothespis  Rehn 
Form  more  slender  (in  males  particularly) .  Pronotum  i^roportion- 
ately  narrower,  more  attenuate,  transverse  sulcus  strongly  indi- 
cated.  Tegmina  and  wings  of  male  in  greater  part  infuscate. 

Aconti^tclln  Beier 

24.  Alar  appendages  in  male  when  closed  not  truly  mortuifoliaceous, 

tegmina  in  part  green.  Costal  border  of  male  tegmina  not  emar- 
ginate  and  sinuate  in  distal  half.  Female  tegmina  with  distal 
extremity  rounded.   Frons  of  female  obliquely  declivent. 

Mctilia  Stal 

Alar  appendages  in  male  when  closed  strongly  mortuifoliaceous, 
tegmina  wood  brown.  Costal  border  of  male  tegmina  markedly 
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emarginate  and  sinuate  in  distal  half.  Female  tegmina  with 
distal  extremity  produced  falcate.   Frons  of  female  subvertical. 

Acanthops  Serville 
25.  ^Median  and  caudal  limbs  strongly  multicarinato  but  non-lobate. 
antennae  of  male  as  a  whole  with  articles  briefly  and  bluntly 

pectinate  Phyllovates  Kirby 

Median  and  caudal  limbs  markedly  multilobate.    Antennae  of 
male  as  a  whole  with  articles  strongly  sigmoid  pectinate. 

Vates  Burmeister 

THKSPIXAK 
MUSONIA  Stal 

Musonia  Stal,  Bihang  till  K.  Svenska  Vet.-Akad.  Handl.,  IX,  no.  10,  pp.  45,  65^ 
(1877). 

Genotype  (by  selection  of  Kehn  1904'-). — Musonia  {Thespis)  surinama 
(Saussure) . 

Five  nominal  species  have  been  referred  to  Musonia  by  Giglio-Tos/* 
of  which  at  least  one  does  not  properly  belong  to  the  genus/*  while  two 
others  have  been  established  as  synonyms  of  the  genotype.  The  remain- 
ing species  are  distributed  from  Nicaragua  and  Barbados  to  Ecuador  and 
Guiana,  as  well  as  southward  an  undetermined  distance  into  Brazil. 

Musonia  surinama  (Saussure). 

Thlespis]  surinama  Saussure,  Mitth.  Schwciz.  Entom.  Gesell.,  Ill,  p.  70,  (1809), 

[  S  ;  Surinam]. 

Musonia  fcmorata  Saussure  ;aul  Zchnlner,  Biol.  (Vnl  r..  (trtli.,  1.  p.  UiG,  pL 

X.  fifis.  20  and  21.  (1894),  [$  ;  Chontales,  Xicaiafjua  I . 
Mlionyx}  juscescens  Chopard,  Aim.  Soc.  Entom.  France,  LXXX,  p.  333,  (1911),. 

r  ^ ,  9  ;  St.  Laurent  du  Maroni,  La  Forestiere  and  Nouveau  Chantier,  French 

Guiana! . 

Musonia  surinama  Hebard,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXXVI,  p.  130,  (1924),. 
[Costa  Rica]. 

El  Higuito,  near  San  Mateo.  Elevation,  250  meters.  January,  1906. 
(P.  Biolley.)    One  male. 

Oricuajo,  Rio  Jesus  Maria.' ^  Elevation,  225-250  feet.  September  2^ 
1927.    (Tristan  and  Rehn.)    One  male. 

The  synonymy  given  has  already  been  cstal)lishe(l  by  Hebard.""'  The 
specimens  here  li.sted,  the  first  cjefinitely  recorded  with  locality  data  from 
Costa  Hica.  have  been  comiiarod  with  an  oxtensivo  scries  from  localities 
ranfi"in<i;  from  Panama  and  Barbados  to  French  (iuiana  and  Ecuador,  and 
including  the  paratypic  specimen  of  Chopard's  juscescens  mentioned  by 

'2  Proc.  U.S.  Nat.  Mus..  XXVII,  p.  568.  (Ff  l)ruary,  1904). 

13  Das  Tiorrrich.  Lief.  50.  pp.  218-219,  (1927). 

1*  Originally  described  as  a  Faramusonia,  scclusa  Rehu  belongs  to  that  genus. 

Oricuajo  is  a  small  hamlet  of  a  few  houses  on  the  Pacific  Railroad  at  the- 

crossinji  of  the  Rio  Josi'is  Maria,  al)out  fivo  kilninrtors  in  an  air-line  from  the  river 
mouth  at  Tivives,  and  about  twenty-odd  kilometers  by  rail  east  of  Puntarenas.  The 
Rio  Machuca  joins  the  Rio  Jesus  Maria  at  Oricuajo. 

18  Trans.  Amer.  Entom.  Soc,  XLVIII,  p.  330,  (1923). 

"  Idem.  pp.  330-331. 
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Hebard.''  The  Costa  Rican  individuals  arc  fully  tyi)ical  oi  this  broadly 
distributed  sju^oies,  which  is  known  to  range  as  far  north  in  Central 
America  as  Chontales.  Nicarajiua. 

In  Costa  Rica  f<nrin(iin(i  is  ai)i)arently  restricted  to  the  dry  forest  Pacific 
slope.  It  is  (|uite  possible  that  the  Chontales  material  also  came  from  the 
relati\'cly  dry  i)art  of  that  disirid  near  Lake  Nicaragua.  The  (^licnajo 
specimen  was  beaten  from  low  bushes  alon<:  the  Pacific  Railroad  right- 
of-way,  adjacent  to  grassy  pastiues,  clumps  of  bananas  and  patches  of 
cacao  trees. 

SCHIZOCEPHALINAE 
ANGELA  Serville 
1839.   Anqcla  Serville,  Hist.  Nat.  Ins.,  Orth.,  p.  171. 

Genotyi^e  (selected  by  Rehn  1904**). — A.  brachyptera  (Stoll)  =  pur- 
purascens  (Olivier) .  Giglio-Tos  in  1927  erred  in  stating  the  genotype  to 
be  A.  gymquernacylata  (Olivier) ,  as  he  ignored  the  earlier  fixation. 

This  genus,  at  least  in  the  male  sex,  includes  the  most  attenuate  and 
slend^  mantids  occurring  in  America,  where  their  distribution  is  entirely 
tropical.  But  one  spec  it  s  was  previously  recorded  from  Costa  Rica,  while 
three  are  contained  in  the  series  now  before  me.  Of  these  the  male  sex 
alone  is  known  of  one  species  and  solely  tlie  female  of  another.  The  fol- 
lowing key  is  thus  only  partial  in  its  application. 

MALES 

1.  Disk  of  win<i  yellow  or  yellowish- white;  dark  band  niar,<:inal,  continuin*^ 
proximad  about  peripheral  niar<iin  to  proximal  maruin.  ureatest  width 
of  band  hardly  more  than  one-fourth  of  win.u'  length;  an  incomplete 
dark  spur  extends  from  dark  border  across  pale  disk  faintly  more  than 

half-way  to  costal  margin  fu  rpulchra  Westwood 

Disk  of  wing  clear  hyaline;  dark  band  broad,  transverse,  occupying 
distal  half  of  winp:  except  foi'  opaque  distal  fifth  of  anterior  field,  not 
extending  along  peripheral  margin  i)roximad;  no  dark  spur  jiresent. 

guiajicnsis  Rehn 

FEMALES 

1.  Form  somewhat  robust  (for  genus).   Lateral  margins  of  pronotum  with 

numerous  distinct  triangular  teeth,  l)etween  which  are  placed  other 
denticulations ;  third  tergite  of  abdomen  with  a  distinct  elevated, 
transverse,  nodulose  thickening  distad;  wings  with  jiosterioi'  field 
bearing  three  ti-ansverse  yellow  bars  separated  by  narrow,  irregular 

and  subareolate  bluish  brown  bars  armata  (Haan) 

Form  more  slender.  Lateral  margins  of  pronotum  tmarmed  except  very 
weakly  denticulate  on  collar  and  cephalad  on  shaft;  third  tergite  of 
abdomen  without  transverse  nodulose  thickening;  wings  with  posterior 
field  bearing  two  transverse  orange  bars,  each  flanked  distad  by  a 
broad,  solid  blue-black  bar  '  guianensis  Rehn 

"Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  655,  (February,  1904). 
Das  Tierreich,  Lief.  50,  p.  245. 
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Angela  perpnlchra  Westwood. 

Aiujcln  perpnlchra  Westwood,  Revi^io  Maiit idnnuii.  p.  30.  (1889),  {$  ;  Nicaragua]. 
— Rehn,  Proc.  U.S.  Nat.  Mus.,  XXVll,  p.  566,  (1904),  L  <S  ;  20  Carrillo  and 
Tucurriquel. 

The  Tucurrique  male  is  now  before  me.  While  fully  typical  in  all 
respects,  it  is  somewhat  larger  than  the  original  measurements  or  those 
given  for  the  same  sex  by  Saussure  and  Zehntner,'^  its  dimensions  being: 
length  of  body,  73  mm.;  length  of  pronotum,  26;  greatest  width  of  prono- 
tum,  2.26;  length  of  pronotal  collar,  5;  length  of  tegmen,  23;  greatest 
width  of  tegincn.  4;  lengtli  of  wing,  29;  crcatest  width  of  wing,  16.3;  length 
of  ccj)lialic  femur,  14.2.  Tliis  individual  is  the  one  referred  to  by  me  in 
1904  as  liaving  the  wing  disk  very  pale  greenish-white,  while  that  from 
Carrillo  had  the  same  area  sulphur  yellow. 

The  species  ai:)parently  keeps  to  the  truly  troi)ical  levels,  hnt  doubtless 
occurs  on  both  slopes,  as  it  has  been  taken  at  Bugaba,  Chiriciui,  Panama, 
which  is  relatively  low  on  the  Pacific  side  at  the  southern  foot  of  the 
Volcan  de  Chiriqui. 

Nicaragua,  Costa  Rica  and  Panama  comprise  the  area  from  which  this 
beautiful  species  is  known. 

Angela  armata  (Haan). 

.l/rni/w  (Tlicspis)  armata  Haan,  Verhandl.  Xatuur.  Geschied.  Xcdcrl.  Overz.  Bczitt., 

Hi.i(l.  Kenn.  Orth.,  p.  95  (1842),  [  9  ;  no  locality]. 
AbuHla]  julqida  Saussure,  Melanges  Orthopter.,  II,  fasc.  iv,  p.  61,  (1872),  [9; 

CaycMinol . 

Carrillo.  August  to  September,  1903.  (Underwood.)  One  female. 
[Hebard  Collection.] 

The  above  synonyni\  was  recently  established  by  Uvarov,"  after  the 
examination  of  a  photograph  of  Haan's  type,  which  originally  was  but 
briefly  described. 

This  specimen,  the  only  individual  of  the  species  which  I  .  have  exam- 
ined, is  fully  typical,  agreeing  minutely  in  structural  and  color  details  with 
Saussure's  original  and  subsequent  descriptions  of  juhjuJa.  The  size,  how- 
ever, is  somewhat  greater  than  the  measurements  given  by  both  Haan  and 
Saussure,  showing  the  follow-ing  dimensions:  length  of  body.  101  mm.; 
length  of  pronotum.  43:  greatest  width  of  pronotum,  4.3;  length  of  tegmen. 
22.2;  greatest  width  of  tegmen.  5.2;  length  of  wing.  20.5;  greatest  width 
of  wing.  15.5;  length  of  cephalic  femur,  21;  length  of  caudal  femur,  18.9; 
length  of  cercus,  7.1. 

This  single  Costa  Pican  record  gives  us  no  opportunity  to  judge  how 
extensive  the  area  of  distribution  of  the  species  may  be  in  that  country, 
beyond  attesting  its  presence  in  the  eastern  forest  belt. 

20  By  a  lapsus  calami  those  spccimons  \vf  re  reported  as  females. 

21  Biol.  Cent.-Amer.,  Orth.,  I,  p.  158,  (1894). 

22  Ann.  &  Mag.  Nat.  Hist.,  (10),  III,  p.  74,  (1929). 
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Angela  guianensis  Rehn. 

Angela  guianensis  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1906,  p.  273,  (1906),  [3,9; 
Demerara  (Georgetown),  British  Guiana]. 

Thespis  infiiscata  Chopard.  Ann.  Soc.  Entom.  Fninco,  LXXX,  p.  320,  (1911),  ; 

St.  Jean  dii  Maroni  and  Nouveau  Chantior.  Fronch  (Juiana]. 

Pozo  Aziil  do  Pirris.  Elevation,  325  foot.  August  24,  1927.  (Lan- 
kester  and  Rehn;  at  night  at  light  in  house,  i    One  male. 

Co«ta  Rica  (exact  locality  unknown),    i Lankester. I    One  male. 

The  above  synonymy  was  estal)lished  by  Giglio-Tos,-^  and  with  two 
paratypes  of  Choi)ard'.s  infuscata  before  me,  both  from  St.  Jean  du  Maroni, 
I  am  able  to  confirm  his  action  from  the  evidence  of  type  material. 

The  Costa  Rican  specimens  show  no  noteworthy  differences  from  French 
Guiana  males.  The  species  is  now  known  to  range  from  the  lower  Amazon 
(Obidos)  to  Costa  Rica,  the  evidence  for  these  range  extremes  being 
before  me.  A  female  from  San  Esteban,  State  of  Falcon,  Venezuela  and 
a  male  from  Barro  Colorado  Island,  Canal  Zone,  Panama^'  link  up  the 
Guianan  and  Amazonian  portion  of  the  range  with  that  in  Costa  Rica. 

The  single  definite  Costa  Rican  locality  known  for  the  species  shows 
in  that  country  it  is  an  inhabitant  of  heavy  lowland  forest,  and  it  is  evi- 
dent that  the  males  are  at  night  attracted  to  light  in  buildings  in  or  near 
this  forest.  A^'llother  it  occurs  on  lioth  slopes  remains  to  be  seen.  Pozo 
Azul  de  Pirris  being  on  the  Pacific  side.  There  the  shelter  to  which  the 
specimen  was  attracted  was  moroh'  an  open  shack,  in  the  heart  of  the 
dense  forest  which  makes  that  immediate  area  so  interesting  and  unusual 
for  the  Pacific  coastal  section. 

PSEUDOMIOPTERIGINAE 
PSEUDOMIOPTERYX  Sausssure 

Pseudomiopteryx  Saussure,  Mitth.  Schweiz.  Entom.  Gesell.,  Ill,  pp.  225,  228,  (1870). 

Included  P.  spinifrons  and  bogotensis  Saussure,  of  which  spinifrons  was 
selected  as  the  genotype  by  Kirby.^^ 

Giglio  Tos  has  credited  to  this  genus  eight  nominal  species,  of  which, 
however,  some  may  prove  to  be  synonyms  of  others,  or  at  most  but  geo- 
graphic races.  The  extent  of  individual  variation  in  the  genus  is  appar- 
ently very  considerable,  but  until  extensive  enough  series  are  available  to 
permit  the  necessary  weighing  of  features  on  which  the  so-called  species 
have  been  erected,  it  will  not  be  possible  to  reach  final  conclusions  as  to 
their  worth. 

23  Das  Tiem  icli.  Lirf.  50,  p.  249,  (1927). 

2<  Male  without  further  data  in  collection  of  Academy. 

2sOctoi)er  to  Xoveniber,  1910;  (M.  A.  Carrikcr,  Jr.). 

26  April,  1924;  (J.  C.  Bradley);  [Hebard  Clu.]. 

s^Synon.  Catal.  Orth.,  I,  p.  275,  (1904). 

28  Das  Tierreich.  Lief.  50.  pp.  253-256,  (1927). 
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But  a  siniile  species  occurs  in  Costa  Rica,  and  our  information  concern- 
ing it  is  probably  the  most  extensive  we  have  on  any  member  of  the  genus. 

Pseudomiopteryx  infuscata  Saussure  and  Zehntner.    Plate  7,  figures  6  and  7. 

Psciuiomioptc  rijx  injuscata  Saussure  and  Zehntner,  Bioi.  Cent.-Amer.,  Orth.,  I,  p. 
163,  pi.  IX.  figs.  10-12.  (1894).  [$  ;  Presidio  and  Cordoba,  Mexico;  San  Juan 
(Vera  Paz),  Las  Mercedes  (3000  feet),  Volcan  de  Atitlun  (2.-)nO-3500  feet)  and 
Zapote,  Guatemala;  Chontales,  Nicaragua;  Bugaba  (800-1500  feet),  Caldera 
(1200  feet)  and  Volcan  de  Chiriqui  (2500-4000  feet),  Panama].— Rehn,  Proc. 
T'.S.  Nat.  Mus.;  XXVTT.  ]..  560.  (1904),  \  $ ,  9  ;  Picdras  Nrjrras] .— Rehn.  Proc. 
Acad.  Nat.  Sci.  Phila.,  1905,  p.  795,  (1906),  1$;  Cachi  (1000  meters)  1  .—Picado, 
Bull.  Sclent.  fVance  et  Belg.,  (7),  JCLU,  p.  344,  (1913),  [La  Mica  (1400 
meters)]. 

Atahmta  Farm,  Estrella  Valley.  Elevation,  100-150  feet.  Sci^tcmber 
7  and  10,  1927.   (Rehn;  swept  from  bare  ground  and  hiding  in  dead  banana 

leaves.)    Five  immature  males,  one  immature  female. 

Tva  Emilia.  Guapiles  District.  Elevation,  1000  feet.  September  13  and 
15,  1927.  (Rehn;  beaten  from  dead  banana  leaves.)  One  male,  one  female, 
two  innnature  males. 

Mile-i)ost  52  on  Atlantic  railroad  (near  Peralta).  May,  1928.  (Lan- 
kester.)    One  male. 

La  Florida.    (Lankester.)    One  male. 

Pejivalle.  Elevation,  1850-2100  feet.  August  11-12,  1927.  (Rehn; 
beaten  from  low  cover  in  hill-sloi)e  forest  and  shaken  from  dead  banana 
leaves.)   Two  immature  males. 

Cachi.   One  dated  April  4,  1916.    (Lankester.)    Three  males. 

San  Jose.  May,  1909.    (Tristan;  at  electric  light.)   One  male. 

Las  Ck>ncavas,  near  Dulce  Nombre,  between  Paraiso  and  Cartago.  Ele- 
vation, 4550  feet.  July  22  and  23,  1927.  (Lankester  and  Rehn;  at  night 
resting'  on  orchid  in  orchid  house  and  attracted  to  li^ht.)    Two  males. 

Palomo.  Elevation,  1300  meters.  April.  (C.  Picado;  in  epiphytic 
bromeliad.)    One  m  ile. 

Escazii.    Elevation,  1178  meter-.    (Ti-istan.)    One  male.  IllebardCln.] 

Bonnefil  Farm,  Rio  Sunihres.  l']h'vation,  700  feet.  October  12,  1909. 
(Calvert;  on  heliconia  -tern.)    One  inimattiro  male. 

Pozo  Azul  de  Pirris.  l-]levation.  325-550  feet.  August  27.  1927.  (Lan- 
kester and  Rehn;  in  forest  on  hill-slope.)    One  innnature  male. 

In  addition  to  the  specimens  here  recorded  1  have  before  me  a  single 
male  each,  previously  recorded  by  me,  from  Piedras  Negras  and  Cachi,  as 
well  as  a  i)aratypic  male  from  Bugaba,  Panama,  and  other  material  from 
Panama,  Honduras  and  Mexico. 

Giglio-Tos'°  has  used  as  diagnostic  features  for  species  in  Pseudo- 
miopteryx the  shape  of  the  dorsal  margin  of  the  facial  scutellum  and  the 
surface  sculpture  of  the  same.  The  present  series  of  males,  which  unques- 

20  Das  Tierreich,  Lief.  50,  pp.  253-256,  (1927). 
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tionably  rq)rcsent>  a  single  species,  has  \)vvn  carefully  analyzed  for  thc<e 
features,  and  <i;ives  suine  interesting  infurniation  as  to  the  constancy  of 
these  and  other  characters.  The  dorsal  margin  of  the  facial  scutelluni  varies 
from  regularly  arcuate  to  decidedly  obtuse-angulate,  and  its  surface  may 
be  almost  plane,  low  bitubereulate,  weakly  and  broadly  trisulcate  with  the 
sulci  parallel  or  the  laterals  diverging  ventrad,  or  appreciably  but  still  not 
strongly  trisulcate  with  the  laterals  generally  diverging  ventrad  but  occa- 
sionally parallel  (in  one).  The  Chiriqui  paratype  has  the  dorsal  margin 
of  the  scutellum  blunt  obtuse  and  the  sulcations  shallow  and  parallel. 
The  number  of  spines  on  the  internal  margin  of  the  cephalic  femora  varies 
from  ten  to  thirteen  (averaging  twelve),  of  the  external  margin  of  the 
cephalic  tibiae  eight  to  nine  (in  two  specimens  on  one  limb  only)  and  of 
the  internal  margin  of  the  same  from  seven  to  nine  (averaging  eight). 

The  male  series  demonstrates  there  is  some  variation  in  size,  which  is 
probably  entirely  individual.  Elevation  suggests  but  does  n()t  fully  explain 
the  smaller  wing  size  of  certain  males  from  the  higher  levels,  as  the  Las 
Concavas  ones  have  as  extensive  alar  apjiendages  as  any  specimens  seen. 
There  is,  how(>ver.  a  faii-  ilegice  of  con-elation  of  pi'onotal  pi'oportions  with 
elevation.  The  specimens  from  the  lower  country  on  the  Atlantic  side  (i.  e. 
below  1000  meters  or  Cacln)  and  from  liugaha  and  Piedras  Xegras  on  the 
Pacific  slop(\.  have  the  pronottun  with  the  shaft  somewhat  longer  and  more 
slender  than  those  from  higher  levels,  in  which  the  pronotum  is  progres- 
sively shorter  and  with  the  shaft  stouter,  even  though  the  individual  may 
be  a  relatively  small  one.  The  accompanying  figures  (plate  7,  figures  6 
and  7)  show  the  extreme  conditions  found  in  the  series.  The  following 
ndeasurements  (in  millimeters)  illustrate  the  extent  of  size  variation  found 
in  the  series. 

L(  ast  Length 
Greatest     width  of     Length  of 
Length    Length  of     width  of     pronotal        of  cephalic 
^  of  body    pronotum    pronotum      shaft      tegmen  femur 


La  Emilia    20  3.94  2.18  1  10  4.46 

La  Florida    20 .8  4.2  2.1  1  09  17.5  4.78 

Cacht    19  1.03  2.18  1.21  18.7  4.78 

Las  Concavas    19.2  3.94  1.97  1.17  18  4.2 

San  Jo.sc    18.8  3.61  1.93  1.05  17.2  3.86 

Escazu    16  '0  3.52  2.01  1  15.8  4.03 

Piedras  Negras   212  4.2  256  1.26  18+  4.87 

BuKaba,  Panama    21  45  2.18  1.09  163  »i  4.87 

9 

La  Emilia    20  5.62  3.36  1.59    5.79 


It  is  noteworthy  that  the  males  in  the  instar  precetling  maturity  show 
numerous  features  which  would  at  once  point  to  their  being  immature 
females  if  the  abdominal  appendages  and  the  well-developed  alar  lobes 

Abdomen  twisted. 
>^  Damaged  at  base,  measurement  may  be  too  small. 
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were  not  inconte^labK'  proof  of  tlieir  sex.  The  oceJlar  spots  arc  very  small 
and  the  i)rocess  hoarinu'  the  niedio-vcntral  ocellus  is  very  brief  and  weak, 
wliile  tiie  cephalic  limbs  are  i)roi)ortionately  more  robust  than  in  the  adult 
male,  the  coxae  lieavier  and  with  spinulose  mart^ins,  the  femora  cUstinctly 
heavier,  deeper  and  more  strongly  spined.  The  limb  conditions  are  essen- 
tially those  of  tlic  adult  female.  Apparently  the  immature  stages  so  com- 
pletely necessitate  a  predatory  existence,  that  the  male,  which  has  but 
limited  function  as  an  adult,  is  then  endowed  with  similar  powers  of  food 
procurement  in  the  sturdy  development  of  the  raptorial  limbs. 

The  species  is  known  to  range  from  as  far  north  as  Cordoba,  Vera  Cruz, 
Mexico,  southward  to  an  undetermined  point  in  northern  South  America. 
Our  knowledge  of  the  genus  in  Colombia  and  Venezuela  is  so  inconclusive 
and  unsatisfactory'  it  is  not  possible  at  this  writing  to  say  exactly  how  far, 
in  that  direction,  true  infuscata  extends.  The  latter  may  prove  to  be  iden- 
tical with,  or  but  subspecifically  sejiarable  from  Saussurc's  boqotensia,^' 
but  Columbian  material  now  available  is  not  sufficiently  ample  from  any 
one  locality  to  demonstrate  clearly  whether  bociotcnf^is  is  a  fairly  fixed  and 
localized  form,  or  one  so  variable  that  tlie  fluctuations  seen  in  Colombian 
individuals  would  be  referable  to  a  single  species.''-''  In  addition  we  have 
two  otlier  species  described  fi'om  Colombia  by  Giglio-Tos,'''  the  characters 
of  wliicli  are  of  doubtful  \'alu(\  The  species  infuscata  was  reported  from 
Caracas,  Venezuela  by  Chopard,  ' '  but  without  comi^irison  I  am  unable  to 
say  whether  this  determination  is  correct.  In  Costa  Rica  infuscata  is 
known  to  range  altitudinally  from  near  sea  level  (Estrella  Valley)  to  as 
high  as  1400  meters  (La  Mica  and  Las  Concavas). 

This  strange  little  mantid  passes  the  day-time  hidden  away  in  dark 
nooks  and  crannies,  apparently  being  partial  to  the  folds  of  dead  and 
hanging  banana  leaves,  from  which  I  have  secured  both  sexes.  At  night 
the  males  sally  forth  with  a  moth-like  flight,  and  are  attracted  to  lights, 
indoors  as  well  as  those  more  exposed.  I  have  never  encountered  adults 
of  the  species  actively  on  the  move  in  the  day-time,  and  have  captured 
them  generally  where  conditions  have  Ix-en  altered  by  man.  It  is,  however, 
just  as  much  a  forest  in-ect,  but  less  frequently  seen  there  than  in  other 
situations.  Picado  captured  a  single  individual  at  La  ]\Iica  ( 1400  meters 
elevation  I  in  a  bromeliad  (Trfc.s/a  )  growing  one  and  a  half  meters  from 
the  ground,  and  the  above-recorded  Falomo  specimen  was  similarly  taken 
by  him  from  a  bromeliad. 

Available  information  attests  the  presence  of  the  species  in  the  adult 
condition  from  February  (La  Mica;  Picado)  to  September  (La  Emilia). 

32Mittli.  Schwriz.  Entom.  Gcscll.,  Ill,  p.  228,  (1870). ' 

»3See  Hcbard,  Trans.  Amer.  Ent.  Soc,  XLV,  pp.  134-135,  (1919). 

Das  Tierreich.  Lief.  50,  pp.  (1927). 

Ann.  Soc.  Entom.  France,  LXXXV,  p.  173,  (1916). 
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Immature  material  shows  that  it  is  not  always  mature  by  October  (Bon- 
nefil  Farm)  and  the  species  is  probably  at  least  two  brooded.  The  series 
of  immature  specimens  before  me  also  indicates  that  two  instars  may  be 
fomid  at  the.  same  time. 

OLIGONICINAE 

MIONYCOIDES,»«  new  genus 

This  genus  is  a  relative  of  Pseiidomiisonia  Werner  (=  Mionyx  Saus- 
sure  1892,  not  of  Cope  1886),*^  but  readily  separable  by  the  presence  of 
biseriately  arranged  tuberculations  flanking  the  median  carina  of  the  pro- 
notal  shaft,  by  the  presence  of  an  unequally  balanced  pair  of  tubercles 
near  the  middle  of  the  same  shaft,  by  the  entirely  serrato-denticulate  (  S  ) 
to  dentate  (  9  )  lateral  margins  of  the  prone  turn,  the  distinct  and  evident 
juxta-ocular  lobes  of  the  occiput,  the  more  evident  ventral  ocellar  peduncle, 
the  broader  tegmina  of  the  male  with  sinuous  discoidal  sectors,  and  the 
broader  wings  of  the  same  sex.  The  form  is  somewhat  more  robust  than  in 
Pseudomusonia,  but  the  pronotal  surface  structure  is  the  chief  distinctive 
feature  which  will  at  once  enable  the  student  to  separate  the  genus  from 
Pseudomusonia.  away  from  which  Mionycoidi  h  appears  to  be  a  step  toward 
more  extreme  conditions  of  the  subfamily  Oligonicinae. 

Generic  CJiardclers. -— ^laW  adult  fully  alate,  female  apterous.  Head 
transverse;  in  profile  with  i)lane  of  vertex  fonninu;  obtuse-anslc  with  axis 
of  lower  face;  occiput  transverse,  subtruncate,  with  distinct  but  rotundato- 
trigonal  juxta-ocular  lobes;  ocelli  in  male  large,  with  ventral  more  elevated 
than  dorsal  pair;  facial  scutelhun  transverse,  narrow,  dorsal  margin  arcuate; 
eyes  prominent,  ovoid  in  lateral  aspect.  Pronotum  elongate,  slender,  supra- 
coxal  expansion  brief,  subacute  laterad,  collar  regularly  narrowing  cephalad 
to  subtruncate  cephalic  margin;  shaft  two  and  one-half  times  as  long  as 
collar;  median  carina  continuous  and  distinct  but  fine  and  low,  imme- 
diately bordered  on  each  side  on  both  shaft  and  collar  by  a  row  of  numer- 

"•In  reference  to  its  relationship  to  Mionyx  Saussure  (.=Pseudomusonia  Werner). 

37  Psi;ri)()M rsoNU  Werner 

Mioni/.r  Siiussure,  Soc.  Enlom..  Vll,  p.  122  (1892),  [Not  of  Cope,  18861  .—Saussure 

and  Zelmtncr,  Biol.  Cont.-Amcr.,  Orth.,  I,  i)p.  1G2,  166,  (1894). 
Pseudomusonia  Werner,  Verb.  k.k.  Zool.-bot.  Gesell.  Wien.  LIX,  p.  78,  (1909). 
Eumionyx  Giglio-To.<.  Das  Ticrreich,  Lief.  oO.  \^^.  260,  262,  (1927). 

Genotype. — Musonia  lineaLivenLris  Stal  (by  designation  of  Kirby,  1904).  No  in- 
cluded species  wen;  tri\  en  by  Saussure  in  1892,  and  the  first  citation  of  included  species 
is  by  Saussure  and  Zi'luitn'M-.  Wern(n-'s  inlor/nisoxia  was  i^roposcd  without  furtlicr 
note  for  preoccupied  Mioni/x.  and  Eumionyx  was  similarly  erected,  apparently  without 
knowledge  of  Werner's  cariiei-  replacement.  Of  the  species  which  were  placed  in  this 
genus  by  Giglio-Tos  .(vide  supra)  rajtax  is  probably,  and  jerm  is  definitely  referable  to 
Mionycoidcs  here  described.  Saussure  and  Zehntner's  Mionyx  saevits  (Biol.  Cent.- 
Anii  r..  (Jrth.,  I,  pp.  166,  167,  (1894))  lias  been  placed  as  a  synonym  of  lineativentris  by 
Hebard  (Trans.  Amer.  Ent.  Soc,  XLVIII,  p.  334,  (1923))  and  Chopard's  Mionyx  macu- 
losua  (Ann.  Soc.  Entom.  France,  LXXX,  p.  332,  2  figs.,  (1911);  IS,  9;  Nouveau 
Chantier  and  St.  Laurent  du  Maroni,  Frencli  Guianal)  may,  like  ferua,  prove  generically 
distinct,  although  intimately  related  to  Pseudomusonia. 
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ous  spaced  and  ;j;cnorally  ]iairod  tuborclos.  latcrad  of  which  and  faintly 
cepiialad  of  middle  of  shaft  is  placed  a  pair  of  larger  unbalanced  tubercles; 
lateral  margins  of  entire  pronotum  serrato-dentieuiate  (6  )  or  with  regu- 
larly spaced  dentations  (  $  ) ,  of  two  size  categories  in  both  sexes.  Tegmina 
of  male  broad,  nebulose  hyaline,  apex  rounded  costad.  obliquely  subarcuate 
suturad;  costal  field  broad  in  proximal  two-fifths  of  tegnien;  discoidal  rami 
distinctly  multi-sinuous  in  their  general  direction,  the  sinuosities  influenced 
by  numerous  brief  cross-veins  in  connection  with  the  irregular  and  incom- 
plete intercalated  false  nervures.  Wings  of  male  nebulo-e  hyaline,  with 
apex  broad,  briefly  subtruncate.  Abdomen  bacillifonii  in  both  sexes; 
ultimate  ter<2;ite  (supra-anal  ])late)  of  male  acute  trigonal  produced,  niedio- 
longitudinally  carinate;  of  female  lanceolate  trigonal  produced,  apex  acute, 
carinate  as  in  male.  Limbs  elongate,  slender:  cephalic  femora  faintly 
upcurved  distad;  spines  only  on  distal  half,  tibial  claw  iiroove  distinctly 
distad  of  middle;  discoidal  spines  four  in  number;  internal  mardn  of 
femora  with  eleven  species  in  a  fonmda.  readins:^  distad,  of  ilililiiili: 
external  margin  of  cephalic  tibiae  with  four  spines,  the  distal  the  larger 
and  the  more  proximal  distinctly  spaced  off  from  the  others;  internal 
margin  of  tibiae  with  five  to  seven  spines  (generally  seven) ,  the  four  distal 
arranged  (reading:  [iroximad)  IIiI,  the  more  proximal  one  to  three  always 
small  and  closely  placed;  cephalic  metatarsus  faintly  longer  than  remaining 
tarsal  articles;  caudal  metatarsus  comprising  nearly  two-thirds  the  length 
of  the  entire  tarsus. 

Genotype. — Mionyx  ferus  Saussure  and  Zehntner. 

Mionycoides  rapax  (Saussure  and  Zehntner). 

Mionyx  niixix  Shussuic  ;iiid  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  166,  167,  pi. 
X.  fi<;s.  22-2.5  (as  Mnsonia  ropox  OH  plate),  (18d4),  [9  (immature?);  C&mk 

(=C':ichi).  Costa  Rical. 

There  is  little  question  in  my  mind  but  that  the  description  of  rapax  is 
based  on  an  immature  female  of  the  next  species.  However,  no  material 
in  hand  is  quite  young  enough  to  be  fully  comparable,  and  for  the  present 
it  seems  best  to  let  the  name  stand  until  the  synonymy  can  be  established 
or  separability  proved  beyond  any  doubt.  If  rapax  is  found  to  be  identical 
with  ferum  the  former  name  has  line  priority,  but  ferum  is  based  on  an 
adult  male  individual  and  rapax  apparently,  from  its  size,  on  an  immature 
female  specimen. 

There  is  nothing  in  the  original  description  of  rapax  except  size  which 
could  in  any  way  be  considered  a  feature  specifically  to  distinguish  rapax 
from  fcrinu.  The  length  of  the  body  is  given  as  20  mm.,  of  pronotum  as  7, 
of  cephalic  femur  as  5.5. 

Mionycoides  ferum  (Saussure  and  Zehntner).   Plate  7,  figures  1-3. 

Mionyx  fcrv^f  Saussiiro  and  Zehntner.  Biol.  Ccnt.-Amor..  Orth.,  T.  pp.  166,  167,  pi. 
X,  figs.  15  and  16  (/(va  on  plate),  (1894),  \  S  ;  Volcan  dc  Chiriqui,  2500-4000 
feet.  Panama  1. 

IIarpnrio}ii/x  rarlotlnc  Rehn.  Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  668,  (1904),  i$; 

San  Carlos,  Co.'^t.a  Rica]. 
Catamu.<(»iin  minor  Beier,  Mitth.  Zool.  Staatsin.st.  und  Zool.  Mils.  Hamburf;,  XLV, 

p.  14.  (1931),  [$,  9  ;  Hambiu^  Farm,  Las  Mercedes,  Limon  District,  Costa 

Rica]. 
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Estrella  Valley.   Ai)iil  15,  1916.    (Lankester.)    One  male. 

Vesta  Farm,  Kstrella  \'alley.  Elevation,  200  feet.  September  13,  1923. 
(Reim;  runninjf  on  ground  in  heavy  lowland  forest.)    One  female. 

Hamburg  Farm,  Rio  Reventazon.  April  3.  (C.  W.  Dodge. J  One  female. 
IM.C.Z.] 

La  Emilia,  Giiai)ilcs  District.  Elevation,  1000  feet.  August  18  and  24, 
1923.  (Reliii;  from  undergrowth  and  ground  cover  in  heavy  forest.)  One 
adult  female,  one  female  in  in.-iar  i)receding  maturity. 

Carrillo.  May,  1903  is)]  August  to  September,  1903  (  9  ).  (Under- 
wood.) One  female,  one  immature  male  in  instar  preceding  maturity. 
IHebard  Cln.] 

Juan  Vinas.  March.  (Ex  Bruner  Cln.)  Two  females.  [Hebard  Cln.] 
Costa  Rica  (without  exact  locality) .   (Lankester.)  One  male. 

My  description  of  this  species  as  the  synonymic  Harpagonyx  carlottae 
was  due  to  inexperience  with  the  oligonycids,  a  misreading  of  the  number 
(Of  femoral  discoidal  spines  and  the  general  non-agreement  of  the  male  sex 
of  this  species  with  other  species  referred  to  Mionyx  by  Saussure  and  Zehnt- 
ner  in  the  "  Biologia  the  most  important  literature  on  the  subject  then 
Available.  This  dissimilarity  has  necessitated  the  creation  of  the  genus 
Mionycoides.  The  synonymy  of  Harpagonyx  carlottae  was  first  correctly 
established  by  Giglio-Tos.='^ 

The  description  of  Catamusonia  minor  by  Beier  is  definite  and  exact 
And  fits  this  species  in  all  details.  In  generically  placing  this  species  he 
was  also  led  astray  by  the  tibial  spination,  which  is  not  orthodox  for  the 
Oligonicinae,  but  is  even  loss  so  for  the  Thespinac,  where  Catamusonia 
Giglio-Tos  Macroinusonia  Flebard,  1923)  has  l)een  placed.  I  am  not 
convinced  that  the  true  i)osition  of  Pscu'Io>f)>iso)n'a,  and  the  then  included 
species  of  Mionycoides,  is  where  Giglio-Tos  has  i)lacod  them,  but  this  can 
be  determined  only  by  an  analytic  study  of  all  the  genera  referred  to  the 
■subfamily.  It  is  probable  these  genera  form  one  of  the  less  specialized 
stocks  leading  up  to  the  exceedingly  aberrant  and  divergent  extremes  of  the 
subfamily.  At  any  rate  it  is  easj'  to  understand  how  Beier  was  misled,  as 
Oiglio-Tos'  diagnostic  keys  are,  at  least  in  this  connection,  not  at  all  con- 
vincing. In  the  present  instance  I  have  before  me  material  of  the  geno- 
typic  species  of  the  genera  involved  and  thus  can  readily  determine  the 
"true  position  of  the  well-described  minor  of  Beier. 

The  descriptions  given  by  Saussure  and  Zehntner,  Rehn,  and  Beier 
together  present  all  the  salient  features  of  the  species. 

The  perfect  adults  before  me  measure  (in  millimeters)  as  follows: 

"Das  Tierreidi,  Lief.  50,  p.  263,  (1927). 
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tion  ill  Costa  Ivica  the  si)ecies  averages  slightly  smaller  than  at  lower 
levels.  The  a\  ailable  series,  however,  is  too  small  to  more  than  suggest 
this  as  a  jiossibility. 

It  is  evident  that  both  scxus  exhibit  a  marked  range  in  color  tone. 
One  extreme  is  represented  by  the  male  witliout  exact  locality,  the  im- 
mature male  from  Juan  Viiias  and  tlie  female  from  La  Lmilia,  as  well  as 
the  type  of  Harpagonyx  carlottae.  In  this  intensive  phase  the  general 
tone  is  a  deep  umber  to  fuscous  brown,  the  tegmma  and  distal  portion  of 
the  wings  with  numerous  scattered,  relatively  small,  pale  ochraceous  areolae, 
the  limbs  also  appreciably  but  not  markedly  or  regularly  subannulate  with 
dull  ochraceous.  In  the  recessive  extreme,  which  is  typically  represented 
by  the  Vesta  Farm  and  Carrillo  females,  one  from  Juan  Viiias  and  the 
female  from  Hamburg  Farm  the  base  ochraceous-tawny  color  is  unobscured 
except  for  a  darkening  of  the  median  and  caudal  limbs  to  cinnamon-brown, 
with  indications  of  the  subannulations  of  the  opposite  extreme.  The  Es- 
trclla  Valley  male  has  the  main  body  tone  df  the  intensive  type,  but  the 
tegmina  and  wings  are  j^aler — prout's  to  mummy  bruwn — with  the  areolae 
nearly  dear  hyaline,  larger,  more  extensive  and  often  conneried  so  that 
the  dark  areas  are  greatly  restricted,  i)arlicularly  on  the  tegmina.  In  this 
sjiecimen  the  limbs  are  dull  ochraceous-huff  with  distinct  jirout's  brown 
subannulations  on  the  cephalic  coxae  and  median  and  caudal  limbs. 

The  home  of  this  active  mantis  is  in  heavy  forest,  where  the  females 
at  least  live  on  or  beneath  the  undergrowth  making  up  the  lower  part  of 
this  three-storied  world.  The  males  probably  are  attracted  to  light  at 
night,  although  none  were  seen  by  me  in  more  than  four  weeks  of  active 
collecting  during  two  seasons  at  Guapiles  and  in  the  Estrella  Valley.  The 
distribution  of  the  species  in  Costa  Rica  is  apparently  limited  to  the  eastern 
Tropical  Zone,  not  ascending  higher  than  Juan  Vifias,*°  and  also  not  occur- 
ring on  the  Pa(  ifn  slojie  a?  far  as  known.  Outside  of  that  country  it  is 
known  only  from  the  Volcan  de  Chiriqui,  Panama. 

3»  Body  too  curved  to  measure  accurately. 

If  rapax  proves  to  he  the  same  as  jcnnn  llio  range  would  be  extended  a  few 
miles  up  the  Reventazon  Valley  to  Cachi.   Conditions,  however,  are  very  similar. 
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The  dates  of  capture  of  Beier's  material  were  June  25  and  December  11. 
From  his  information  and  that  here  recorded  it  is  evident  that  the  species 
occurs  adult  from  at  least  as  early  as  March  (Juan  Vinas)  to  as  late  as 
December  (11  J. 

THRINACONYX  Saus^urc 

Thrinaconyz  Sauasure,  Societas  Entomol.,  VII,  p.  122,  (1892;. — Suussure  and  Zehn- 

tner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  162,  178,  (1894). 
CostarieeUa  Sjostedt.  Arkiv  for  Zoologi,  21  A,  no.  32,  p.  24,  (1930). 

Genotype  (by  selection  of  Kirby,  1904*^). — Thnnacoivjx  fmnosus  Saus- 

sure  and  Zehntner.    When  originally  proposed  no  included  species  were 

given  for  the  genus  Thrinaconyx,  and  the  type  was  selected  from  those 

species  included  by  Saussure  and  Zehntner.    Sjustedt's  CostarieeUa,  as 

shown  under  T.  fuinosus,  is  a  synonym  of  Thrinaconyx.  the  genotyjic  (and 

sole  included  species)  C.  fasciata  being  the  immature  female  condition  of 

juinosus. 

The  highly  specialized  structure  and  spination  of  the  cei)halic  femora 
and  tibiae  in  this  genus  indicate  marked  divergence,  from  related  genera 
and  evident  adaptation  to  special  habits  in  securing  food. 

The  very  brief  key  given  by  Saussure  and  Zehntner**  to  distinguish 
the  species  then  placed  in  the  genus  is  valueless,  as  it  is  contradicted  by  the 
detailed  specific  descriptions  given  below  it  on  the  same  page.  Similarly 
the  key  supplied  by  Giglio-Tos  for  the  same  species*'  does  not  hold  for 
the  material  before  me,  although  the  latter  fully  agrees  with  Saussure  and 
Zehntner's  detailed  original  descriptions  and  figures.  The  following  key 
presents  the  more  salient  diflferential  features  of  the  Costa  Rican  species 
now  before  me: 

Male  sex  only  (female  of  kirschianm  unknown). 

1.  Size  smaller  (length  of  body,  12.5-14.5  mm.;  of  pronotum,  3.36-3.78; 
of  wing,  12-13.2).  Head  with  occipital  line  mesad  concavely  falling 
below  dorsal  point  of  eyes.  Pronotum  more  slender,  shaft  no  broader 
than  average  width  of  collar.   Cephalic  tibiae  more  slender. 

fumosus  Saussure  and  Zehntner 
Size  larger  (length  of  body,  15.9  mm.;  of  pronotum,  4.44;  of  wing,  16). 
Head  with  occipital  line  mesad  subtruncate,  not  falling  below  dorsal 
point  of  eyes.    Pronotum  more  robust,  «haft  slightly  broader  than 
average  width  of  collar.    Cephalic  tibiae  more  robust. 

Mrschianm  Saussure  and  Zehntner 

The  single  specimen  of  kir^c}ii(inus  before  me  is  minus  the  tegmina,  and 
I  am  unable  to  use  tegminal  venational  features  or  form  of  the  tegmina  in 
the  above  key,  both  of  which  a])parently  are  here  of  value  in  specific 
differentiation, 

■n  Synon.  Catal.  Orth..  I,  p.  279. 

*2  Vide  supra,  p.  179. 

"Das  Tierreich,  Lief.  50,  p.  264,  (1927). 
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Thrinaconyx  fumosus  Saussure  and  Zehntiier. 

Thrinaconyx  fumosus  Suiissure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  179, 
pi.  X,  figs.  4-10.  (1894),  IS  ;  Volcan  de  Chiriqui.  2000-4000  feet,  Panama!.— 
Hebard,  Trans.  Anicr.  Ent  .  Soc,  XLVIII,  p.  333.  I  Description  of  9  sexl  . 

Costaricella  jasciata  Sjostedt,  Arkiv  for  Zoologi,  21A,  no.  32,  p.  25,  pi.  3,  fig.  6, 
(1930).  [  9  ;  Talamanca,  Costa  Rica]. 

Vesta  Farm,  EstrcUa  Valley.  Elevation,  200  feet.  September  11-13, 
1923.  (Rehn;  running  on  dead  leaves  on  ground  in  heavy  forest.)  One 
female,  one  immature  female. 

La  Emilia,  Guapiles  District.  Elevation,  1000  feet.  August  15-24, 1923. 
(Rehn;  swept  from  low  foliage  in  forest  or  jumping  about  among  dead 
twigs  on  ground  in  same.)  One  male,  two  females.  September  14,  1927. 
(Rehn;  shaken  from  dead  foliage  in  heavy  forest.)   One  male. 

Carrillo.    (W.  Schaus.)    One  male.    [U.  S.  N.  M.] 

Fifty-two  mile  post  on  Atlantic  Railroad,  near  Peralta.  August  3,  1927. 
(Lankester.)    One  male. 

Juan  Vifias.  Elevation,  3300  feet.  June  27,  1909.  (Calvert;  on  co£Fee 
plants.)    One  female. 

A  careful  comparison  of  Sjostedt's  description  of  CostariceUa  fasdata 
with  females  of  this  species  shows  beyond  question  that  his  insect  is  merely 
tli(  apterous  female  of  T.  fumosus.  The  description  of  this  genus  i?  par- 
ticularly unfortunate,  as  Hebard  seven  years  jireviously  had  described  the 
female  in  detail  from  Panamanian  material.  The  immature  female  from 
Vesta  Farm  is  virtually  topotypic  of  Costaricella,  as  the  Estrella  Valley  is 
in  the  old  province  of  Talamanca,  and  also  is  similar  in  size  and  condition. 

The  present  scries,  together  with  a  considerable  one  from  Panama,  shows 
that  this  stran<2;c  little  mantis  is  a  denizen  of  the  heavy  lowland  tropical 
forest  region  of  the  Atlantic  slope  in  both  Costa  Rica  and  Panama.  In 
the  former  cotmtry  its  distribution  reaches  as  high  as  Juan  Vinas  (3300 
feet  elevation  of  collecting  station).  The  preferred  habitat  is  the  shade 
of  dense  forest,  the  males  hidden  in  the  daytime  in  low  foliage,  sometimes 
the  hanging  dead  type,  the  females  actively  hunting  over  the  dead  leaves 
and  twigs  on  the  forest  floor,  when  passage  is  obstructed  or  when  pursued 
displaying  no  small  jumping  ability.  This  saltatorial  propensity  is  much 
more  broadly  developed  in  the  smaller  mantids  than  is  generally  supposed. 
Among  other  genera  it  is  found  quite  distinctly  evident  in  the  desert- 
dwelling  North  American  amelid  genera  Litaneutria  and  Yersiniops. 

While  the  females  before  me  are  within  the  range  of  measurements  given 
for  that  sex  by  Hebard,  on  the  basis  of  Panamanian  material,**  the  males 
show  a  more  extensive  degree  of  size  variation  than  in  males  from  Panama, 
those  before  me  measuring  (in  millimeters)  as  follows: 

*♦  Trans.  Amer.  Ent.  Soc,  XLVni,  p.  334,  (1923). 
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ol  body     in'oiioiuiii     prouoluin     tegincu  tc-^uieu  wiug 

.^,L:i  Emilia                      14              3.36            1.09^^         11.8  3.8  12 

^,La  Emilia                    il  l            3.78            156           11.7  3.7  13.2 

^,Cariillo                         14.5            3.69            156            UJd  3.94  13 

^.Near  Pcralta                  13.5             3.78             1.3              12  4.03  13.2 


The  dorsal  margin  of  the  facial  scutellum  in  this  species  is  described  by 
•Giglio-Tos  as  faisant  iin  nnp:lo  ohtus  niais  arrondi."'*"  The  present  series 
show  that  this  margin  varies  from  broadly  arcuate  to  rounded  obtuse- 
.angulate,  and  in  l)()th  sexes. 

The  color  notus  which  have  been  given  by  irel)ar(l  apply  c(inally  to  the 
Costa  Rican  series.  ex('ei)t  that  the  tri-anniilation  of  the  cei)halic  tibiae  is 
•distinctly  evident  in  all  the  males  excej)!  one  from  La  Emilia,  in  which  it 
is  present  to  a  less  marked  degree. 

Outside  of  Costa  Rica  and  Panama  fumoms  is  known  only  from  Gor- 
gona  Island,  off  the  west  coast  of  Colombia.^^ 

The  species  has  been  taken  adult  in  Costa  Rica  from  as  early  as  June 
ix)  as  late  as  mid-Sept€mber.  It  has  been  taken  adult  in  Panama  as  early 
AS  April  18,  and  on  Gorgona  Island,  Colombia  as  late  as  November.  From 
this  it  doubtless  will  be  found  adult  in  Costa  Rica  over  a  longer  period 
than  the  present  material  would  indicate. 

Thrinaconyx  kirschianus  Saussure  and  Zehntner.   Plate  7,  figures  4  and  5. 

ThrinacDnyx  klr.-«-Jnanm  Sau.^.-iuc  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  179, 

pi.  X,  fif,'.  11,  (1894).       ;  Colombia]. 

Navarro.  Elevation,  8800-3950  fiot.  July  24,  1927.  (Lankester  and 
Rehn;  in  heavy  liill-<l()po  forest.)    One  male. 

I  have  caret'ully  analyzed  the  original  description  of  the  species,  and 
the  brief  comparative  one  published  by  ( ligHd-Tos,'"  and  find  the  present 
specimen  is  in  fidl  accoi'd  with  the  original  as  far  as  its  condition  permits, 
but  shows  more  than  one  point  of  diti'ereiice  from  (liglio-Tos'  analysis. 
However  the  Navarro  specimen  lacks  the  tegmina,  which  were  broken  off 
by  foliage  in  beating,  and  in  consequence,  while  the  wings  are  not  damaged, 
T  am  unable  to  draw  upon  the  tegminal  features  for  entire  confirmation  of 
the  determination. 

The  specimen  measures  (in  millimeters):  length  of  body,  15.9;  length 
of  pronotum,  4.44;  greatest  width  of  pronotum,  1.34;  length  of  wing,  16; 
length  of  cephalic  femur,  3.78. 

**In  this  specimen  the  supra-co.xal  lobes  are  more  strongly  deflexed  than  in  the 
tothers,  and  in  consequence  this  measurement  is  unusually  small. 

<«Das  Tierreich,  Liof.  50.  p.  26-4.  (1927). 

*7Bcior.  Ann.  and  Mas.  N:it.  Hist..  (10)  VI,  p.  446,  (1930). 

"Das  Tierreich,  Liet.  50,  p.  264,  (1927). 
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It  is  possible  the  future  may  show  that  while  fiimosus  is  a  species  of 
the  rain  forest  of  the  lower  Atlantic  slope,  tlie  present  form  takes  its  place 
at  higher  levels  in  a  forest  of  other  character  and  with  an  appreciably 
different  fauna.  Navarro  and  Colombia  "  are  the  sole  localities  known 
for  the  species. 

OLIGONICELLA  Giglio-Tos 

Oligonicella  Giglio-Tos,  Bull.  Soc.  Entom.  Ital.,  XLVI,  pp.  190,  192,  (1915). 

Genotype  (by  original  designation). — Oligonyz  scudderi  Saussure. 

This  genus  comprises  six  species  of  Sonoran  origin,  and  as  at  present 
known  ranges  from  the  southern  United  States  {scudderi  and  mexicana)  to 
Colombia  (brunneri) .  It  is  of  localized  distribution  within  its  range,  and 
is  partial  to  special  types  of  environments.  Except  for  the  present  record 
we  possess  no  exact  information  as  to  the  character  or  elevation  of  its 
habitats  south  of  southern  Mexico.  In  the  latter  country  it  is  known  to 
occur  at  elevations  from  as  low  as  1000  feet  to  as  high  as  8000. 

The  single  individual  of  this  genus  known  to  me  from  Costa  Rica  is  in 
imperfect  condition  and  its  specific  reference  is  tentative,  awaiting  the 
acquisition  of  additional  Costa  Rican  and  other  Central  American  and 
Mexican  material. 

Oligonicella  striolata  (Saussure  and  Zehntner). 

Oligonyx  striolata  Saussure  and  Zehntner.  Biol.  Cent.-Amer.,  Orth.,  I,  p.  173,  pi.  IX, 
figs.  18-22.  (1891),  [$  ;  San  Geroniino  and  Duenas,  Guatemala.] 

]\I()nte  Uedondo.' '  Ai)ril,  1903.  (Underwood.)  One  male.  [HeburdCln.] 
This  specimen  is  l)ut  tentatively  referred  to  .^friolnfd  and  lacks  most 
of  the  distal  seetion  of  tlie  abdonien.  as  well  a.>  one  ccplialie,  one  median 
and  one  caudal  limb.  I  have  compared  it  with  a  male  from  Ocotlan, 
Oaxaca,  Mexico,*^"  which  agrees  with  the  Monte  Redoiido  specimen  except 
that  its  pronotum  is  slightly  shorter  proportionately  and  its  coloration  is 
paler,  the  irroration  of  the  principal  veins  of  the  tegmina  and  wings  being 
almost  lacking  and  the  bases  of  the  cross  veins  much  less  infuscate  than  in 
the  Costa  Rican  specimen,  which  in  these  respects  fully  agrees  with  the 
original  description  and  figures.  However,  Saussure  and  Zehntner  show 
that  Duenas  material  has  the  pattern  of  the  longitudinal  veins  of  the 
tegmina  and  wings  obsolete,  which  is  essentially  what  we  find  in  the 
Ocotlan  male. 

*9The  locality  Monte  Redondo  is  on  the  south-facing  slope  of  the  Candelaria 
Mountains,  almost  dm-  snuih  of  San  .lose,  and  acro!<s  the  Alto  de  Ascrri  (6700  feet)  from 
the  old  town  of  Aserri.  The  surrounding  slopes  are  steep,  very  largely  planted  in 
coffee,  and  the  general  elevation  of  the  finca  of  Monte  Redondo  is  4000  feet.  In  1927 
I  spent  two  night.s  there .  a.'^  the  guest  of  Don  Roberto  Zeled6n,  when  on  a  trip  to  Peso 
Azul  de  Pirris  with  Mr.  Lankester. 

50  March  30,  1922;  (J.  J.  White);  [Hebard  Cln.]. 
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The  very  narrow  tegmina  and  wings  are  distinctive  features  of  striolata, 
and  in  this  i-espeet  the  two  specimens  before  me  have  tegmina  even  nar- 
rower proportionately  than  in  the  typo.  In  addition  the  tegmina  are  more 
distinctly  rotundato-acute  at  the  apex  tluin  the  original  figures  of  fitriolata 
would  indicate.  The  i)ronotum  is  shorter  jH-oportionately  in  both  speci- 
mens than  in  the  material  measured  by  the  describers.  but  the  variation 
found  by  Hebard  in  the  pronotal  lengtii  in  the  related  Oligonicella  mexicana 
and  tessellata  would  virtually  cover  the  variation  shown  by  the  measure- 
ments (in  millimeters)  here  given. 

Greatest  Length 
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Length  . 

width 

of 

Length 
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width  of 

of 

of 

caudal 

of  l)ody 

pronotum 

pronotum 

togmen 

tesimen 

femur 

3 ,  tyiw.  ex  Saussure 

,  ,  3L5 

6.3 

21.5 

4.5 

6 

3 ,  Ocotlan.  Oaxaca  . . 

..  27 

4.45 

1.8 

19.8 

4.03 

4.62 

^,  Monte  Redondo, 

4.87 

1.72 

17.2 

3.69 

4.45 

The  Ocotlan  male  has  the  shaft  of  the  jironotum  proporiionately  shorter 
than  in  the  Monte  Redondo  individual,  the  ratio  of  collar  to  shaft  being 
as  48  to  55  in  the  former  and  48  to  65  in  the  latter. 

Until  contrary  evidence  is  available  the  ]Monte  Rcdniido  specimen  can 
with  propriety  be  referred  to  striolafn.  No  close  affinity  is  -hown  to  the 
South  American  0.  bnnnu  ri  (Saussure),"  which  has  a  number  of  peculiar- 
ities of  the  limbs  and  alar  organs. 

OLIGONYX  Saussure 

Oligonyz  Saussure,  Mitth.  Schw.  Entom.  Gesell.,  Ill,  pp.  58,  71,  (1869).  (Oligonix 

by  error  on  paj^o  7L) 

Spaniunyx  Saussure,  Societas  Entom..  VH,  p.  122.  (1892).  (Gcnotyi)e  In-  selection 
of  Rehn  (February,  1904),  Spanioni/x  hidens  Siuissuro  and  Zehntncr.) 

Harpagonyx  Saussure.  Societas  Entom..  VII.  p.  122,  (1892).  (Genotype  by  selection 
of  Rehn  (Eel>ruary,  1901),  ffarpagoiujx  gryps  Saussure  and  Zehntner.) 

Genotype  (by  indication  of  Giglio-Tos,  Id] d, — dig omjx  bicomis 
Saussure. 

The  synonymy  of  Spanionyx  and  Harpagonyx  was  correctly  established 
by  Giglio-Tos  in  1915.  The  rather  unusual  situation  of  two  of  Saussure's 
genera  being  synonymized  under  one  of  his  earlier  ones  is  due  to  the  fact 
that  in  1892  to  1894,  when  the  later  genera  were  described  and  invested 
with  species,  the  generic  name  Oligonyx  was  utilized  for  species  now  con- 
sidered representative  of  a  distinct  genus  from  those  oriainally  included  in 
Oligonyx.    Unfortunately  at  that  time  Saussure  and  Zehntner  failed  to 

»i  Trans.  Amer.  Entom.  Soc,  XLVII,  pp.  184-186,  (1923). 

"Mem.  Hist.  Nat.  Mex.,  IV,  (Mant.  Amer.),  p.  119,  (1871),  {$;  Porto  Cabello, 

Venezuela  (in  error  Riven  a.s  Coloml)ia)]. 

53  Bull.  Soc.  Entom.  Ital.,  XLVI,  p.  192,  (1915). 
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associate  sexes  of  the  same  species,  referring  male^  to  Ilarpagonj/x  and 
females  to  Spanionyx.  The  respective  genotypes  of  Ilarpagoni/x  and  Olig- 
onyx  rejirescnt  sexes  of  the  same  species,  and  that  of  Spanionyx  is  the 
female  sex  of  a  closely  related  form. 

Oligonyx  dohrnianus  (Saussure  and  Zehntner). 

Oll(/<»it/.r  dolirtiianus  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  176, 

(1894),  L  S  ;  Guatemala]. 
Spanionyx  bidens  Rehn,  Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  669,  (1904),  [$  ;  Turri- 

albaj.    (Of  Saussure  and  Zehntner,  1894  ?) 

Juan  Vinas.  Elevation,  3500  feet.  1909.  (Schaus  and  Barnes.)  One 
male.    [U.  S.  N.  M.] 

There  is  every  probability  the  female  recorded  by  me  as  bidens  repre- 
sents the  previously  unrecognized  female  of  dohrnianus.  Whether  this  is 
identical  with  true  Spanionyx  bidens,  based  on  the  female  sex,  remains  to 
be  determined.  If  this  should  ])rove  to  be  the  case,  the  description  of 
Oligonyx  doiirnianus  has  one  ]iage  i)recedence  over  Spanioni/x  bidens  Saus- 
sure and  Zehntner/''  and  in  consecjuence  doJirnianus  would  hold  for  the 
species.  Without  sufficient  female  material  to  ascertain  the  correct  rela- 
tionship of  Spanionyx  bidens  I  am  unable  to  do  more  than  suggest  that 
bidens  may  be  the  female  of  dohrnianus,  although  the  former  is  said  to 
have  the  supra-anal  plate  elongate  lanceolate,  while  in  the  latter  it  is  tri- 
angular and  subequal.  In  the  related  Oligonyx  bicomis  (Saussure),  from 
Mexico,  the  proportions  of  the  supra-anal  plate  (ultimate  tergite)  are  the 
same  in  the  two  sexes. 

The  Juan  Viiias  male  has  been  compared  with  a  male  from  Morales, 
Guatemala,  ■  and  another  of  the  same  sex  from  San  Pedro  Sula,  Hon- 
duras,^"  and  all  three  are  referable  to  the  same  species,  which,  however, 
shows  considerable  variation  in  size  and  in  the  depth  of  the  general  infus- 
cation,  j)articularly  of  tlic  principal  veins. 

In  size  the  three  specimens  mentioned  above  measure  (in  millimeters)- 
as  follows: 
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"Biol.  Cent.-Amer.,  Orth.,  I,  p.  177,  pi.  X,  figs.  1-3,  (1894),  [$  ;  Ruatan  Island,. 

Honduras] . 

5'' November.  1931  :  (.T.  .T.  White) ;  [Hebard  Cln.]. 
5«  March  8,  1922;  (Jose  Lienhard). 
Abdomen  damaged. 
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From  tlic  exact  localities  here  ^uiveii  <1ohrnianu>!  i>  seen  to  be  a  species 
of  the  eastern  tropical  section  of  Central  America,  the  highest  locality  from 
which  it  is  definitely  known  being  Juan  \'inas,  at  an  elevation  of  3500  feet. 

'  THESPROTIA  St&l 
Thesprotia  8iil,  Bihang  till  K.  Svenska  Vet.  Akad.  Handl.,  IV,  no.  10,  pp.  45,  67. 
Genotype  (by  monotypy). — Thespis  filiformis  Saussure  (=  Mantis  in" 
jumata  Serville). 

To  the  genus  Thesprotia,  which  is  characterized  by  the  most  unusual 
specialization  of  the  form  and  spination  of  the  cephalic  tibiae,  have  been 
referred  approximately  a  dozen  species,  a  number  of  which  are  known  only 
from  a  single  sex.  The  gemi>  i-  oreatly  in  need  of  careful  and  detailed 
study,  as  five  of  the  species  whit-h  were  described  by  (Jiiilio-Tos  are  known 
only  from  unpardonably  brief  and  inadequate  descriptions,  in  all  cases 
from  sinfrle  sexes  and  unaccompanied  by  ti<:ures.  A  sinale  species  {T. 
grcufiinis)  is  native  to  the  southeastern  United  States,  where  it  occurs  in 
j)ine-land  irround  ct)ver.  while  all  the  others  previously  known  are  South 
American,  none  definitely  recorde(l  nearei-  ('o>ta  Rica  than  the  (luianas. 
The  occurrence  of  a  sjiecies  of  distinctive  cliaracter  in  the  area  under 
consideration  is  of  excejitional  interest. 

Thesprotia  insolita,  new  species.    Plato  7,  h.mires  H-ii. 

This  sj)ecies  is  the  first  oi  the  <i;enus  to  be  reported  from  Ceutral 
America.  Comparison  of  it  with  the  ^'arious  species  which  have  been  de- 
scribed from  South  America  has  been  difficult,  either  because  the  female 
sex  of  them  alone  is  known,  or  the  names  have  been  based  solely  on  un- 
justifiable brief  and  entirely  insufiicient  diagnoses,  often  without  mention 
of  features  which  are  of  real  value  in  the  male  sex.  It  is  not  possible  to 
compare  the  species  with  Giglio-Tos*  T.  maculata  and  gigas,^^  known  only 
by  the  female  sex  from  "  Brazil but  both  of  these  are  far  larger  than 
the  females  of  species  which  are  known  from  both  sexes,  and  in  which  the 
male  is  larger  than  in  insolita,  such  as  infumata  and  juscipmnis.  Insolita 
is  a  distinctly  smaller  species  than  either  infumata  (Serville)  suhhyalina 
(Saussure)  or  fuscipennis  Saussure  and  Zchntner.**  and  from  the  latter 
it  also  differs  in  the  more  delicate  form  and  absence  of  general  deeji  in- 
fuscation.  The  new  species  is  larger  than  brevis  and  simplex  Giglio-Tos,®^ 
and  has  the  pronotum  proportionately  longer  than  in  pelludda^^  of  the 

MBull.  Soc.  Entom.  Ital.,  XLVI.  p.  196,  (1915). 

••"Hist.  Xaf.  Ins..  Orth..  p.  17.3.  (18.39).  \S  ;  Brazil]. 

«'Mitth.  Seluv.  Kiiloiii.  CusvW..  III.  p.  239.  (1870).  (     ;  Hrazill. 

61  Biol.  Cout.-Amer.,  Urth.,  I.  p.  171.  (1894),         $  ;  Rio  de  Janeiro,  Brazil]. 

«2  Brevis,  Bull.  Soc.  Entom.  Ital..  XLVI,  p.  196,  (1915),  [  $  ;  Puerto  Casado,  Para- 

guayl.    Simplex,  Idem.  p.  197.  \  i  :  Brazill. 

«3Bull.  Soc.  Entom.  Ital.,  XLVI,  p.  197,  (1915),  IS;  Brazil]. 
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same  author.  The  presence  of  a  marked  spine  on  the  ventro-lateral  margin 
of  the  cephalic  tibiae  at  once  distinguishes  inaolita  from  brasiliensis 

Chopnrd. 

From  fili(ni  I  Lichtcnstein) of  the  Giiianas.  the  somewhat  wider  collar 
of  the  pronotum.  the  distinctly  thouf^h  finely  spinnlose  lateral  mariiiur-  of 
the  pronotiun  and  the  more  elongate  limbs  will  serve  to  separate  Insolita, 
while  from  the  North  American  T.  (jraminis  (Scudder)  '^'^  it  can  he  distin- 
guished by  its  smaller  size,  more  delicate  build,  wider  collar  of  the  prono- 
tum and  more  slender  but  proportionately  no  longer  limbs. 

Tijpc. —  S  ;  La  Fortuna,  between  Cervantes  and  Pacayas,  southeastern 
slopes  of  the  Volcan  de  Irazu,  Costa  Rica.  Elevation,  1430  meters.  March, 
1906.  (Pablo  Biolley.)  [Academy  of  Natural  Sciences  of  Philadelphia, 
Tyi)e  no.  5517.] 

Size  medium;  form  elongate  and  exceedingly  slender,  as  usual  in  genus. 
Head  with  greatest  depth  contained  one  and  one-sixth  times  in  breadth 

acro-s  eyes  (as  43  to  50) ;  occipital  line  siibconcave,  dropping  mesad  to 
level  of  dorsal  point  of  eyes,  compressed,  juxta-ocular  lobes  marked  but 
broad  and  rectangular  in  outline;  supra-ocellar  portion  of  vertex  trans- 
versely concave ;  ocelli  large,  placed  in  a  low  triangle ;  facial  scutellum 
strongly  tran-vd-e.  very  narrow  latorad.  i.  e.  ventrac^  of  the  antennal 
scrobes,  median  infra-occllar  section  circularly  impresso-excavate,  trans- 
verse carination  of  median  section  arcuate  dorsad,  tlienoe  ventrad  on 
median  line  is  a  weak,  very  low  carinula:  eyes  in  profile  elongate  ovoid, 
the  greatest  width  at  ventral  third  and  contained  twice  in  length  of  eye, 
internal  margins  of  eyes,  as  seen  in  cephalic  aspect,  concavely  convergent 
ventrad.  Antennae  slightly  damagod  at  tips,  as  far  as  preserved  extendino: 
slightly  caudad  of  caudal  margin  of  pronotum,  articles  distad  of  the  first 
six  increasingly  elongate  moniliform,  four,  five  and  six  very  short,  bead- 
like,  throughout  sparsely  but  distinctly  setulose. 

Pronotum  of  tlio  elongate  type  usual  in  the  genus,  supra-coxal  expan- 
sion little  marked,  tlie  trreatest  width  there  no  greater  than  width  of  shaft 
at  caudal  third,  length  of  collar  contained  3.4  times  in  length  of  shaft; 
cephalic  margin  distinctly  but  narrowly  truncate,  very  narrowly  rounding 
to  the  nearly  subparallel  but  faintly  diverging  lateral  margins  of  tlie  collar, 
which  witli  those  of  the  shaft  are  finely  and  rather  closely  denticuhtte.  the 
shaft  margins,  after  very  weakly  converging  caudad  of  the  little-marked 
supra-coxal  expansion,  very  faintly  expand  and  are  narrowly  sublamellate 
to  the  caudal  third  of  shaft;  caudal  margin  transversely  weak  bisinuate: 
a  delicate  medio-longitudinal  carinula  is  present  on  the  shaft,  continued  as 
an  even  more  subtle  indication  on  the  collar,  which  also  for  three-fourths 
of  its  length  has  a  ])air  of  intermarginal  groove-like  sulci,  which  give  to 
the  shaft  for  most  of  its  length  a  roughly  quadricarinate  appearance. 

"  Cat.  Auction.  Hainbiirgi,  III.  p.  81,  (1796)."'  Unable  to  con.sult  the  exce.s.sivoly 
rare  publication  containing  the  first  reference,  I  have  examined  Lichtenistein's  important 
second  reference,  which  is  arcoinpanied  by  a  figure  (Trans.  Linn.  Soc.  London,  VI,  p. 
19,  pi.  2,  fig.  2,  (1802),  [  $  ;  Surinam] ). 

•"■'Proc.  Boston  Soc.  Nat.  Hist.,  XIX,  p.  90,  (1877),  IB;  Fort  Reed,  Florida]. 

This  condition  is  doubtless  exa^rated  by  some  shrivelling  of  the  type  specimen. 
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Tegmina  reaching  to  base  of  fourth  abdominal  tergite:  marginal  field 
of  medium  width,  its  venation  divided  by  a  longitudinal  adventitious  vein 
into  a  double  series  of  rectangulate  to  irregular  areolations;  cross-veins  of 
median  and  distal  sections  of  discoidal  field  of  tegmina  with  their  portions 

immodiatoly  adjacent  to  tlie  principal  veins  appreciably  but  not  excessively 
incrassate.  Wings  when  extended  caudad  reaching  the  base  of  the  fifth 
tergite;  incrassation  of  cross-veins,  as  found  in  tegmina,  indicated  solely  in 
distal  half  of  wing. 

Abdomen  of  the  elongate,  bacilliform  type  usual  in  the  genus,  tergites 
and  stcrnitcs,  except  at  apex  of  abdomen,  elongate;  dorsal  surface  bearing 
a  hue  but  di^^tinct  and  continuous  medio-longitudinal  carinula,  penultimate 
and  antepenultimate  tergites  short,  transverse,  quadrate,  distal  margins 
transverse  truncate  except  for  a  weak  and  shallow  median  concave  emar- 
gination;  ultimate  tergite  (supra-anal  plate)  very  elongate,  acute  lanceo- 
late, greatest  proximal  width  contained  two  and  one-third  times  in  greatest 
length  of  same  las  22  to  49),  lateral  margins  regularly  straight  convergent 
to  the  narrowly  rounded  tip,  which  is  not  at  all  decurved,  in  transverse 
section  biconcavely  tectate,  the  usual  median  carinula  forming  a  pro- 
nounced ridge,  apex  of  ultimate  tergite  surpassing  apices  of  styles  of  ulti- 
mate sternite  by  sliglitly  more  than  one-third  length  of  tergite;  cerci  one 
and  two-thirds  times  as  long  as  ultimate  tergite,  except  for  several  proximal 
articles  all  are  elongate  moniliform,  distal  one  acute.  Ultimate  sternite 
(subgenital  plate)  slightly  transverse,  distal  margin  arcuate  except  for  the 
stylar  socket  and  an  intervening  shallow  rectangulate  emargination;  styles 
simple,  tapering,  blunt  acute,  in  length  equal  to  half  that  of  ultimate 
sternite. 

Cephalic  limbs  as  usual  in  genus  but  exceedingly  slender;  coxae  when 
extended  caudad  failing  to  reach  caudal  margin  of  pronotum  by  a  distance 

equal  to  two-thirds  lengtli  of  pronotal  collar,  median  constriction  of  coxae 
even  but  marked:  femora  subequal  to  the  coxae  in  length,  straight  except 
for  a  gentle  upcurve  distad,  total  spination  occupying  only  distal  third  of 
femur;  discoidal  spines  three,  the  more  proximal  of  these  two-thirds  length 
of  other  two,  which  are  subequal;  external  margin  with  its  single  spine 
placed  nearly  opposite  the  longest  of  the  internal  series:  internal  margin 
with  five  to  six  spines,  proximal  very  short,  next  very  long,  erect,  third, 
fourth,  fifth  and  sixth  alternately  sized,  short  and  medium  in  length,  the 
fifth  spine  absent  on  one  limb:  cephalic  tibiae  very  short,  of  the  highly 
specialized  type  peculiar  to  the  genus,  apical  claw  nearly  as  long  as  the 
remainder  of  the  tibia  and  but  little  arcuate,  its  apex  (when  the  limb  is 
flexed)  falling  just  short  of  the  base  of  the  second  discoidal  spine;  external 
margin  with  a  single  adpressed  spine;  dorsal  spine  large,  two-thirds  the 
size  of  and  similar  in  arcuation  to  the  distal  claw;  external  face  with  its 
spine  of  the  apical  group  straight,  three-fourths  the  length  of  and  inserted 
immediately  ventrad  of  the  dorsal  spine;  ventro-external  margin  imspined: 
tarsi  missing.  Median  limbs  elongate  and  slender,  as  usual  in  genus ; 
caudal  limbs  missing. 

General  base  color  ochraceous-]-)uff,  overlaid  with  clouding,  vermicula- 
tions  and  punctations  of  prout's  brown  to  bister.  Head  basically  light 
ochraceous-buff,  eyes  longitudinally  lineate  with  six  cloud  bars  of  mummy 
brown;  occiput  similarly  weak  multilineate,  clypeus  strongly  bilineate  with 
same;  frontal  scutellum  largely  and  bases  of  ocelli  encircled  with  bister; 
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antennae  nearly  uniform  drcsden  brown.  Pronotum  clouded  and  punctate 
with  darker,  generally  in  longitudinal  disposition.  Abdomen  as  a  whole 
nearer  dresden  brown  proximad.  Limbs  largely  punctate  with  dark;  cepha- 
lic femora  medio-longitudinally  lineato  on  internal  face  with  same;  in- 
ternal face  of  trochanter  with  a  marked  elliptical  mummy  brown  ocellate 
spot,  a  less  dehnite  one  present  on  the  adjacent  distal  extremity  of  the 
coxa;  external  face  of  distal  extremity  of  median  tibiae  briefly  medio- 
longitudinally  lineal e  with  mummy  brown.  Tegmina  and  wings  ochraceo- 
hy aline,  princii)al  vein  except  proximad  pencilled  with  buckthorn  to  mummy 
brown,  incrassate  portions  of  cross-veins  similarly  colored,  intercalated 
longitudinal  veins  pale. 

Length  of  body,  40.6  mm. ;  greatest  width  of  head,  2.1 ;  length  of  prono- 
tuni.  11.9;  greatest  width  of  pronotum,  1.17;  length  of  shaft  of  pronotum, 
9.21 ;  length  of  tegmen,  20;  length  of  wing,  20.2;  length  of  cephalic 
femur,  7.9. 

The  type  of  this  most  interest insi;  species  is  unique.  The  specimen  has 
at  one  time  been  in  a  wet  i)rescrvativc  or  else  cnmipled  when  fresh  or 
moist,  so  that  the  alar  appendages  arc  badly  twisted.  The  right  cephalic 
limb  lacks  both  tibia  and  tarsus,  the  left  lacks  the  tarsus  and  the  caudal 
limbs  are  missing.  The  distinctive  characters  of  the  species  are,  however, 
clearly  evident. 

The  type  locality  is  near  the  little  town  of  Cervantes  through  which  1 
passed  in  1923  en  route  to  Pacayas,  higher  on  the  slopes  of  Irazu.  The 
surrounding  slopes  at  this  elevation  had  then  largely  been  cleared  for 
pasture,  but  numerous  thickets  doubtless  yet  provided  refuge  for  many 
forms  of  the  original  animal  life.  Just  how  much  change  had  taken  place 
between  1906  and  1923  I  cannot  say,  but  the  systematic  denudation  of  the 
entire  south  slope  of  the  volcano  had  been  under  way  a  number  of  years, 
and  by  1923  forest  cover  had  been  greatly  restricted  below  seven  thousand 
feet  elevation.  In  my  own  field  work  I  have  not  encountered  the  genus 
Thesprotia  in  Costa  Rica. 

POGONOGASTER  Rehn 

Pogonogasicr  IMui.  Tiana.  Amer.  Entom.  Soc,  XLIV,  p.  326,  pi.  XVIII,  figs.  6  and 
6,  XX,  fig.  1,  (1918). 

Genotype  (by  original  designation). — P.  tristani  Rehn. 

This  most  unusual  mantid,  with  the  related  genus  C arrikcrella  Hebard, 
occupies  an  anomalous  position  in  the  OHgonicinac,  due  to  the  foliaccous 
lobing  of  the  abdomen  of  the  female  (the  sole  sex  known  in  both  genera) 
and  the  structure  of  the  elongate  pronotum.  Its  whole  form,  as  well  as 
coloration,  is  of  protective  character  and  admirably  serves  in  this  respect. 
A  second  species  of  the  genus  is  known  from  Colombia,®^  where  it  appar- 
ently occurs  in  the  same  life  zone  as  does  P.  tristani. 

0-  p.  latens  Hebard,  Trans.  Amer.  Entom.  Soc,  XLV,  p.  136,  pi.  XVIII,  figs.  6-7, 
(1919),  [  $  ;  Rio  Aguatal,  Cauca,  (Colombia]. 
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Pogonogaster  tristani  Relm. 

Pogonogasler  tristani  Rehn,  Tiaus.  Aiiier.  Euloin.  Soc,  XLIV,  p.  327,  PI.  XVIIl, 
figs.  5  and  6,  XX,  fig.  1,  (1918),  [$  ;  La  Falma,  Costa  Rica]. 

I  have  seen  no  material  of  this  strange  mantid  other  than  the  type. 
In  both  1923  and  1927  I  visited  La  Palma,  in  company  with  Prof.  Tristan, 

and  one  of  the  special  incentives  was  to  secure  additional  information  on 
this  bizarre  genus.  Prof.  Tristan  took  me  to  the  exact  environment  where 
the  type  was  taken  in  May,  1906,  but  prolonged  and  intensive  search 
failed  to  produce  any  Pogonogaster.  However,  some  years  before  one  of 
Prof.  Tristan's  students  secured  an  additional  specimen,  the  present  loca- 
tion of  which  is  not  known  to  me. 

La  Pahna  is  situated  at  5000  feet  elevation  on  the  pass  between  the 
western  side  of  Irazu  and  the  Zurqui  shoulder  of  the  volcano  of  Barba. 
This  pass  is  traversed  by  the  old  cart  road  over  which  for  years  freight 
was  carried  from  the  now  abandoned  terminal  of  the  Linea  Vieja  "  rail- 
road at  Carrillo  to  the  capital  city  San  Jose.  La  Palma  consists  of  a 
small  group  of  goat  and  cattle  ranches,  with  their  meadows  or  "  potreros  " 
carved  out  of  the  moisture-saturated  subtropical  cloud  forest,  which  on  all 
the  undisturbed  slopes  still  solidly  mantles  the  entire  pass.  The  northeast 
trade-wind  for  most  of  the  year  steadily  drives  endless  masses  of  moisture- 
laden  vapor  through  the  La  Palma  pass,  a  long  banner  of  cloud  generally 
extending  southwestward  for  some  distance  over  the  warmer  stretches  of 
the  Meseta  Central,  imtil  sunshine  and  radiation  completely  evaporate 
the  trade-wind's  plume.  At  La  Palma  during  the  wet  season  sunshiny 
days  are  the  exception,  a  fog  blanket  being  the  more  usual  condition  and 
rain  or  drizzle  at  most  but  a  few  hours  off.  In  consequence  the  forest 
trees  are  buried  under  a  world  of  e])iphytic  vegetation  of  varied  character, 
bronicliads.  creepers,  ferns  and  mosses,  until  the  bark  is  completely  hidden 
and  the  tree  outline  gouty  and  distorted  by  its  living  jacket.  Even  fence 
posts  arc  burdened  with  small  bronieliads,  such  as  Tillcuhlsia,  and  other 
epiphytes,  while  telegrai)h  wires  are  bedecked  with  tufts  and  small  trailers. 
The  home  of  Pogonogaster  is  in  the  dripping  epii)hytic  blanket  on  the 
trunks  of  forest  trees,  where  with  its  multilobed  abdomen,  its  gnarled  stick- 
like pronotum  and  limbs,  and  its  dull  yellow-green  coloration,  the  resem- 
blance to  its  surroundings  is  so  complete  that  motion  alone  may  be  neces- 
sary to  disassociate  it  ocularly  from  the  plant  background. 

It  is  probable  Pogonogaster  will  be  found  more  widely  distributed  in 
the  subtropical  cloud  forest  of  Costa  Rica,  when  our  knowledge  of  that 
interesting  but  little  studied  region  is  more  complete. 


Copyrighted  material 


196 


PROCEEDINGS  OF  THE  ACADEMY  OF         [VOL.  LXXXVH' 


CARRIKERELLA  Hebard 

Carrlkrrclhi  Hebard,  Trans.  Amer.  Entom  Soc,  XLVII,  p.  157,  pi.  IX,  figs.  24,  25 

and  26,  (1921). 

Genotype  (by  original  dcj^ignation) . — C.  ceratophora  Hebard. 

This  strange  genus,  which  is  more  nearly  related  to  Pogonogaster  than 
to  any  other,  was  previously  known  only  from  the  type  species,  described 
from  Andagoya,  Antioquia,  Colombia.**  This  locality  and  that  from  which 
C.  empusa  is  here  described,  are  in  Tropical  lower  level  rain-forest  country 
of  similar  character,  while  the  related  genus  Pogonogaster  is  known  only 
from  Subtropical  cloud-forest  areas.  The  male  sex  of  Carrikerella  is  un- 
known. 

Carrikerella  empusa,^'  new  apecies.  Plate  7,  figures  12  and  13 ;  plate  8,  figure  i. 

Differing  from  C.  ceratophora  Hebard,  the  genotype,  in  the  head  having 
the  juxta-ocular  protuberances  more  marked,  their  mesal  bounding  sulca- 
tions  much  more  sharply  cut  ventrad  toward  the  antennal  bases,  the  frontal 
process  more  horizontal  in  trend  and  not  distinctly  ascending  distad,  the 
apex  of  this  process  shallowly  concave  and  not  sharply  bifurcate;  in  the 
pomotum  being  proportionately  more  elongate,  less  strongly  sinuate  in  form 
as  seen  in  profile,  the  surface  of  the  collar  with  the  second  dorsal  pro- 
tuberance low  and  much  less  pronounced,  the  paired  nodes  at  the  caudal 
maririn  lower  and  more  broadly  rounded;  in  the  cephalic  limbs  being 
proportionately  longer.  Unfortunately  the  unique  female  type  lacks  the 
abdomen  and  all  the  median  and  caudal  limbs  except  one  of  the  first 
mentioned  pair.  The  differential  characters  of  the  head,  pronotum  and 
cephalic  limbs,  however,  are  sufficiently  pronounced  to  permit  the  ready 
recognition  of  the  species. 

Type.  — 9  ;  Peralta,  Costa  Rica,  March  26,  1910.  (P.  P.  Calvert.) 
[Academy  of  Natural  Sciences  of  Philadelphia,  Type  no.  5538.] 

Size  somewhat  larger  than  S.  ceratophora;  form  in  general  similar  but 
more  elongate;  surface  as  a  whole  less  rugulose. 

Head  distinctly  broader  across  the  eyes  than  median  depth  (as  75  to 
GO") :  occipital  line  as  seen  in  cephalic  aspect  with  median  three-fifths  of 
width,  between  well  impressed  vertical  sulci,  nearly  straight  transverse, 
juxta-ocular  protuberances  marked,  roundly  elevated,  the  sulci  defining 
them  mesad  continuing  ventrad  across  the  sides  of  the  vertex  to  below  the 
level  of  the  frontal  production,  broader  and  less  narrowly  sulcate  ventrad; 
frontal  production  in  profile  projecting  cephalad  at  a  right  angle  to  the 
vertical  axis  of  the  head,  its  length  equal  to  two-thirds  the  depth  of  the 
head  (as  40  to  60),  seen  in  dorsal  aspect  the  production  is  subdepreased, 
proximad  boinsx  broader  than  deep,  finely  carinate  medio-lon^tudinally, 
lateral  margins  faintly  constricted  mesad,  distal  extremity  concavely  cmar- 
ginate,  lateral  angles  narrowly  rounded;  facial  shield  relatively  small, 

''^  Viilc  supra. 

From  the  superficial  resemblances  of  species  of  the  genus  to  members  of  the 
verj-  different  Old  World  genus  Emjmsa. 
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transverse,  dorsal  margin  rectangulate  with  immediate  angle  ciibtriincate, 
ventral  margin  concave,  lateral  margins  vertical,  surface  with  pronounced 
median  vertical  sublamellate  carina;  ocelli  very  small,  placed  in  a  broad 
triangle;  eyes  moderately  prominent,  more  definitely  globose  ventrad  than 

dorsad,  in  profile  ovoid  in  outline.   Antennae  very  short,  filiform. 

Pronotum  elongate,  slender,  in  profile  weakly  l3ut  appreciably  bisinuatc, 
ascending  cephalad  from  supra-coxal  expansion,  the  shaft  moderately  convex 
dorsad  to  near  the  caudal  extremity,  to  which  it  then  again  ascends:  seen 
in  dor.-al  aspect  the  greatest  width  across  the  supra-coxal  expansion  is 
contained  four  and  three-fourths  times  in  the  pronotal  length,  the  least 
width  of  the  shaft  (i.  e.  median)  slightly  less  than  half  that  across  the 
expansion  (as  30  to  64),  the  greatest  width  caudad  being  seven-tenths  that 
across  the  expansion;  collar  with  lateral  margins  regularly  subconcavely 
converging  cephalad  from  point  of  greatest  width  to  the  rather  narrow, 
truncate-arcuate  cephalic  extremity,  the  angles  of  the  lateral  margins  at 
greatest  supra-coxal  width  distinct  and  marked,  yet  obtuse,  the  lateral 
margins  of  the  shaft  thence  caudad  subconcavely  converging  caudad,  rather 
less  sharply  than  cephalad,  to  the  subparallel  median  third,  thence  faintly 
diverging  caudad,  the  caudal  margin  subconcavely  trtmcate,  the  lateral 
margins  rather  regularly  biscriately  spinulose  throughout,  the  major  cate- 
gory more  evident  cephalad:  surface  of  collar  immediately  caudad  of  the 
cephalic  margin  with  a  low  transverse  arcuate  inflation,  followed  caudad 
by  a  sharp,  transverse,  equally  arcuate  impression,  which  caudad  is  sharply 
bordered  by  a  median,  elevated,  conical  protuberance,  caudad  of  which  to 
the  typical  sulcus  no  marked  elevation  is  indicated  but  instead  a  low  broad 
arcuate  swelling,  bearing  caudad  a  medio-longitudinal  sulcation,  traversed 
on  the  median  line  by  a  fine  carina,  which  can  be  traced  cephalad  nearly 
to  the  cephalic  margin  of  the  pronotum;  surface  of  shaft  with  a  decided, 
elevated,  continuous  medio-longitudinal  carina,  which  candad  passes  be- 
tween the  ]>aired  l)oss-like  ]irotuberanccs  at  the  caudal  margin.  ^leso- 
notum  and  metanotum  each  elongate,  narrow  cephalad,  moderately  widen- 
ing caudad,  both  with  a  decided  medio-longitudinal  carina,  which  at  each 
caudal  margin  is  elevated  into  a  moderately  rostrate  process,  more  decided 
on  the  metanotum;  caudo-lateral  areas  of  each  showing  weakly  produced 
alar  vestiges,  of  the  character  found  in  numerous  non-aiate  females  of 
species  with  alate  males. 

Abdomen  missing. 

Cephalic  limbs  quite  elongate,  slender,  basically  as  in  C.  ccrafophora 
but  longer:  cephalic  coxae  when  extended  caudad  reaching  to  caudal  margin 
of  pronotum,  trigonal  in  section  but  subcompressed,  both  cei)halic  ( i.  e.  nor- 
mally ventral)  margins  carinate  and  spinulose-denticulate,  the  distal  ex- 
tremity of  the  internal  with  its  ju  oduced  lamellation  rectangulate  with  the 
immediate  angle  rounded:  cephalic  femora  of  the  elongate,  subarcuate  type 
seen  in  C.  ccratophora ;  vcntro-lateral  margin  with  the  first  (proximal), 
third  and  fourth  spines  subequal  in  length,  the  second  shorter  and  the  fifth 
(distal)  quite  small;  ventro-intemal  margin  with  nine  spines,  their  relation 
size  reading  distad  being  illliiili,  the  second  longer  than  any  other  or 
any  of  the  three  discoidal  spines,  the  seventh  is  quite  minute,  while  the 
proximal  four  are  closely  placed:  cephalic  tibiae  with  apical  claw  not  ex- 
ceeding two-fifths  the  femoral  length,  of  the  type  characteristic  of  the 
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subfamily  and  more  specifically  of  I  he  fjonn?;  vcntro-external  margin  with 
a  single  heavy  spine  placed  immediately  ventrad  of  metatarsal  insertion; 
ventro-internal  margin  proximad  with  three  to  four  short,  distally  hooked 
spines,  increasing  in  length  distad,  and  a  single,  very  large,  straight,  ob- 
liquely directed  spine,  which  in  bulk  is  the  greatest  on  these  limbs;  disto- 
dorsnl  spines  lartrc.  prominent,  arcuate  like  the  apical  claw,  internal  distal 
claw  similar  to  disto-dorsal  but  much  smaller;  cephalic  tarsi  when  extended 
proximad  (in  normal  limb  position)  failing  to  reach  to  the  trochanter; 
metatarsus  eoinprising  slightly  more  than  half  the  total  tarsal  length. 
Median  liml)s  elongate,  slender;  median  femora  appreciably  inflated  in 
proximal  fourth;  median  metatarsus  nearly  twice  as  long  as  remaining 
tarsal  articles.    Caudal  limbs  missing. 

General  ground  color  light  ochraceous-bufP,  overlaid  with  a  clouded 
and  usually  indefinite  pattern  of  cinnamon-brown  to  mummy  brown.  Head 
with  i)roeess  and  occiput  sprinkled  with  dots  of  darker  color,  the  clypeus 
ami  oeellar  area  e\'enly  maculate  and  fine  lineate  with  the  same;  antennae 
annulate  with  darker;  eyes  tawny-olive.  PronoLum  dorsad  symmetrically 
marked  with  the  two  shades  of  brown,  the  cinnamon-brown  more  as  a  wash, 
the  mummy  brown  as  a  definite  bilineate  (cephalad)  or  transversely  clouded 
pattern  (mcsad  and  caudad I ,  the  latter  broken  into  several  areas  by  trans- 
verse and  longitudinal  pale  areas,  the  cephalic  portion  of  the  pronotum 
with  the  lighter  areas  stippled  with  mummy  brown:  mesonotum  and  meta- 
notum  washed  with  cinnamon-brown  to  ferruginous,  overlaid  by  a  pair  of 
longitudinal  lines  of  mummy  brown,  the  alar  rudiments  stippled  with 
mummy  brown.  Cephalic  limbs  colored  much  as  the  jironotuni.  the  sole 
pronounced  features  being  a  pair  of  mummy  brown  blotches  mesad  on  the 
internal  face  of  the  femora  and  the  extent  to  which  the  extremity  of  the 
metatarsus  and  the  remainder  of  the  tarsi  are  ventrad  solidly  mummy 
brown:  tips  of  all  sjiines  fnscous.  most  of  them  similarly  marked  at  base. 

Cireatcst  width  of  head.  3.04  mm.;  length  of  cephalic  process,  1.59; 
length  of  pronotum,  12.7;  greatest  (supra-coxal)  width  of  pronotum,  2.68;. 
length  of  cephalic  coxa,  8.40;  length  of  cephalic  femur,  9.49. 

The  incomplete  state  of  the  uniciia  i\  pe  prevents  me  from  supplying 
the  body  length,  but  it  is  evident  that  emjmsa  is  a  larger  species  than  C. 
ceratophora.  Until  additional  material  is  available  we  can  merely  specu- 
late as  to  the  abdominal  details. 

LlTrROOT'SINAE 

LITURGOUSA  Saussure 

Liturgousa  Saussure,  Mitt.  Schw.  Entom.  Gesell.,  Ill,  pp.  55,  62,  (1869). 
Liturgusa  Gerstaecker,  Mitt.  Naturw.  Ver.  Neu-Vorpomm.  u.  Riigen,  Greifswald, 
XX,  p.  52,  (1889).   (Emendation  only.) 

Genotype  (by  selection  of  Kirby,  1904). — L.  cayennensis  Saussure.^" 

This  genus  is  composed  of  six  or  eight  rather  closely  related  and  taxo- 
nomically  difficult  tropical  American  species.   The  exact  number  of  forms 

Giglio-Tos  (Das  Tierreich,  Lief.  50,  p.  292,  (1927)),  erroneously  gives  annvlipea 
as  tho  <ronotypo.   Kirbj-'s  fixation  is  the  first,  and,  being  made  on  one  of  the  two 

originally  included  species,  must  be  followed. 
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in  the  genus  can  definitely  be  determined  only  after  a  full  and  careful 
study  of  more  ample  South  American  material,  particularly  from  Brazil. 
Giglio-Tos,  in  his  revision  of  the  Mantidae,'^  unfortunately  has  made  the 
situation  worse  by  hastily  jumbled  synonymy  and  a  rather  liberal  descri})- 
tion  of  new  forms,  without  thorough  analysis  of  those  previously  described. 
I  have  before  me  at  this  writing  representatives  of  all  the  described  species 
of  the  genus,  except  Giglio-Tos'  charpcn{i(  ri  and  ])(irva,  both  from  "Brazil", 
which  I  do  not  know.  Elsewhere  I  am  discussing  at  greater  length  his 
erroneous  treatment  of  Gerstaecker's  lichenalis  and  nubeculosa,  the  types 
of  both  of  which  are  now  before  me.  Giglio's  Tos's  peruviana  is  clearly  a 
synonym  of  the  latter,  while  lichenalis  has  no  close  relationship  with 
annulipes  (Serville),  of  which  he  considered  it  a  synonym. 

The  key  to  the  species  of  the  genus  given  by  Giglio-Tos  is  of  no  value, 
as  it  stresses  color  features  of  no  basic  importance,  and  in  addition  mis- 
states the  features  of  certain  species,  as  the  types  demonstrate.  It  should, 
therefore,  be  ignored  by  future  students,  leading  as  it  will  to  entirely 
erroneous  associations. 

The  area  of  distribution  of  Liturgousa  extends  from  southern  ^Mexico 
(San  Rafael,  Vera  Cruz)  and  northern  Yucatan  (Temax)  to  at  least  as  far 
south  as  Amazonia,  and  probably  beyond  an  undetermined  distance  in 
Brazil,  Peru,  and  Bolivia.  Little  is  known  of  the  vertical  distribution  of 
the  genus,  other  than  it  appears  to  be  limited  to  tropical  lowland  areas. 

Key  to  Costa  Rican  Species  of  Liturgousa 

Limbs  more  slender  and  elongate,  particularly  the  femora.  Caudal 
metatarsus  in  both  sexes  \'cry  distinctly  longer  than  the  other  tarsal  articles 
together.  Pronotum  in  both  sexes  narrower,  the  greatest  supra-coxal  width 
in  the  female  contained  three  and  one-half  times  in  greatest  pronotal 
length.    (Eastern  Costa  Rica.)   annulipes  (Serville) 

Limbs  more  robust  and  less  attenuate,  particularly  the  femora.  Caudal 
metatarsus  but  slightly,  if  at  all.  longer  than  the  other  tarsal  articles 
together.  Pronotum  in  both  sexes  broader  and  heavier,  the  greatest  supra- 
coxal  width  in  the  female  contained  two  and  three-fifths  in  tlie  greatest 
pronotal  length.    (Western  Costa  Rica.)  inaya  Saussure  and  Zehntner 

Incertac  sedis:  L.  atricoxata  Beier. 

The  last-mciu  ioued  species  is  discussed  on  a  subsequent  page. 

Liturgousa  annulipes  (Serville).    Plate  8.  figure  4. 

Mantis  annulipes  Serville,  Hist.  Nat.  Ins.,  Orth.,  p.  199,  (1839),  [$.:  Brazil; 
Cayenne]. 

Hamburg  Farm,  lower  Rio  Reventazon.  April  2.  (C.  W.  Dodge.)  One 
male,  two  females,  one  immature  female.   [M.  C.  Z.] 

La  Emilia,  Guapiles  District.  Elevation,  1000  feet.  September  15, 1927. 
(Rehn;  in  dense  second-growth  forest.)    One  female. 

"  Das  Tierreich,  Lief.  50,  pp.  292-295,  (1927). 
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"  Costa  Hiea."' One  male,  one  female,  one  immature  female.  [Heb- 
ard  Cln.] 

I  have  cuinparetl  the  above  listed  specimens  with  two  Giiiaiian  females 
of  the  species;  a  leinale,  in  the  Hebard  Collection,  from  Nouveau  Chan- 
tier,  French  Guiana,  which  had  been  determined  and  reported  by  Chopard, 
and  another  of  the  same  sex  from  Bartica,  British  Guiana  (March  19, 
1913;  (H.  S.  Parish)),  in  the  Academy  series. 

The  more  slender  pronotum  and  more  slender  limbs,  with  proportion- 
ately much  longer  caudal  metatarsi,  will  at  once  distinguish  anniUipea 
from  maya. 

In  size  the  available  series  of  annulipes  shows  but  little  individual 
variation.  The  color  pattern,  as  in  the  other  species  of  the  genus,  shows  a 
considerable  range  in  the  emphasis  of  the  darker  arabesque-like  pattern  on 
the  pronotum,  and  the  exact  grouping  of  the  tegminal  fuscous  clouds.  In 
the  male  sex  the  narrow  marginal  field  of  the  tegmina  may  be  greenish  or 
huffy  or  pale  turquoise  green,  and  with  or  without  scattered  fuscous  macu- 
lations.  In  the  female  this  field  is  duller  in  base  color  and  in  available 
material  (four  males,  six  females),  always  with  some  clouding.  The  limbs 
are  in  all  cases  annulate,  as  in  maya,  even  in  the  immature  condition. 

The  species  ranges  from  at  least  as  far  north  as  eastern  Costa  Rica 
and  Panama,"^  south  and  cast  across  northern  South  America  to  French 
Guiana,  and  probably  into  Brazil.  I  have  no  information  regarding  the 
southern  limits  of  its  distribution  in  northwestern  South  America.  In 
Costa  Rica  it  occurs,  as  far  as  definitely  known,  only  in  the  eastern  low- 
land forest  and  nut  higher  than  one  thousand  feet  above  the  sea.  It  has 
been  taken  adult  in  Ajnil  and  September  in  Costa  Rica,  and  June  and 
July  in  the  Canal  Zone,  so  its  seasonal  range  is  from  at  least  April  to 
September. 

" -  Tho  m:i!o  \v:is  probubly  collected  at  Carrillo  bj'  Underwood.  The  adult  and 
immature  I'emalo  are  labelled  "  Ujarras  de  Terraba;  September  10.  1907;  (M.  A. 
Carrikcr,  Jr)."  I  am  convinced  that  these  individuals,  as  well  as  others  labelled, 
and  fin  which  I  have  commented  elsewhere,  did  not  come  from  ihi-  \u<ih  mountain, 
cloud  forest  locality  (see  Carrikcr.  .\imal.s  Carnegie  Mus.  VI,  j))).  35()-o57,  307,  (1910)), 
but  were  from  the  low  Talamancuii  country  to  the  ea.stward,  and  inadvertently  confused 
while  in  the  posses.sion  of  Professor  Bruner,  from  whom  this  material  came  to  Mr. 
Hebard.  These  specimens  then  were  not  labelled,  but  were  a.ssociated  under  a  rough 
label  froui  which  the  data  n,)w  on  them  was  drawn.  Mr.  Carriker  spent  two  weeks 
at  U.iarras  de  Terraba.  and  under  the  exceedingly  difficult  conditions  (.*ee  his  account 
above  mentioned)  at  this  rain-soaked  locality  (elevation  7000  to  8000  feet)  probably 
collected  few  insects,  as  his  work  was  basically  ornithological.  All  the  specles  of 
Orthoptera  labelled  as  from  t'jarras  are  lowland  .\tlantic  slope  forms,  and  in  no  case 
represent  the  distinctive  subtropical  cloud  forest  fauna  which  would  be  encountered  at 
Ujarris  de  T^aba. 

I  have  before  me  two  adult  males  and  one  immature  female  taken  on  Barro 
Colorado  Island,  Canal  Zone,  Panama,  June  24,  July  13  (immature)  and  20,  1924,  by 
Nathan  Banks,  and  from  the  collection  of  the  Museum  of  Comparative  Zoology. 
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The  La  Emilia  specimen  was  taken  running  up  and  down  the  heavily 
mo.ss  and  lichen  covered  trunk  of  a  gavilan  tree  {Pcntaclcthra  filamcntosa) 
in  dcn«c  second-growth  forest.  It  was  extremely  active  and  difiicult  to 
capture,  the  markedly  dei)rcssed  form  and  the  procryj^tic  coloration  making 
it  exceedingly  difficult  for  one's  eyes  to  follow  the  crab-like  scuttlings 
around  the  tree  trunk. 

Liturgousa  maya  Saussure  and  Zchiitner.    Plate  8,  figure  5. 

[Liturgousa  cayennensis]  variety  maya  Saussure  and  Zeluitner,  Biol.  Centr.-Amer., 
Orth.,  I,  p.  160,  (1894),  [Presumably  S  and  9 :  Teapa,  Tabasco,  Mexico; 

Tomax.  north  Yucatan;  Zapoto.  "  ntiatcmala  "  (rnrrrctly  western  Honduras)]. 
Lilurgusa  cayenne  mis  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVllI,  p.  337,  (1923), 
[Costa  Rica]. 

Pozo  Azul  de  Pirns.  Elevation,  525-550  feet.  (Underwood.)  One  male. 
[Ifebard  Cln.]  August  21,  1927.  (Lankester  ^nd  Rehn.)  One  immature 
individual. 

Between  Rio  Colorado  and  Sabanillas,  Cerro  de  Bustamente.  Eleva- 
tion, 1500-^940  feet.  August  25,  1927.  (Lankester  and  Rehn;  on  tree 
trunk.)    One  male. 

Surubres.  near  San  Mateo.    Elevation,  250  meters.    January,  1906. 

(P.  Biollcy.)    One  female. 

Cangrejal  de  Aserri.   Elevation,  800  meters.   April,  1906.    (P.  Bioiley.) 

Une  female. 

"  t'osta  Rica."'  (Underwood.)  One  male,  one  female.  [Jlebard  Cln.] 
There  has  been  considerable  confusion  as  to  the  relationship  of  cai/cn- 
nensis  Saussure  and  maya,  which  latter  was  described  originally  as  a  variety 
of  the  former,  almost  entirely  on  color  features.  There  has  been  a  general 
failure  to  appreciate  the  very  real  differences  which  separate  maya  from 
cayennensis,  although  recently  Giglio-Tos  ^*  has  emphasized  some  of  them. 
The  difficulty  seems  to  have  been  that,  influenced  by  Saussure  and  Zehnt- 
ner,  most  workers  endeavored  to  recognize  both  cayennensis  and  maya  in 
Central  American  material,  when  in  reality  these  authors  had  from  that 
territory  merely  variations  in  color  of  a  single  species,  which  they  erron- 
eously associated  with  cayennensis,  a  distinct  entity  not  known  to  me  from 
nearer  Central  America  than  the  Guianas. 

True  cayennensis  "  is  a  much  more  robust  species  than  maya,  with  a 
much  broader,  shorter  pronotum  in  both  sexes,  heavier  limbs  and  propor- 
tionately narrower,  more  trigonal  ultimate  tcrgitc  (supra-anal  plate)  in  the 
female.  It  is  now  before  me  from  Nouveau  Chantier,  French  Guiana,^' 
and  Bartica,  British  Guiana.'^' 

^4  Das  Tierrcich,  Liof.  50,  p.  293.  (1927). 
Llilurgovsa]  cayennensis  Saussure,  Mitt.  Schw.  Entom.  Gesell.,  Ill,  p.  62,  (1869), 
t9 ;  Cayenne]. 

One  male  and  one  female;   rHcl)ard  CIn.l.    These  specimens  were  correctly 
reported  by  Chopard,  from  whom  the}'  were  received  in  exchange. 

January  20  and  81,  February  21,  1913;  (H.  S.  Parish);  three  females. 


Copyrighted  material 


202 


PROCEEDINGS  OF  THE  ACADEMY  OF        [VOL.  LXXXVII 


The  spccinieiis  recorded  from  Panama  as  caycnncnsis  by  Hebard  ^*  are 
probably  all  mcuja;  certainly  the  Gatun  and  Corozal  indivitliials,  now  be- 
fore me,  are  that  species.  Similarly  the  Trinidad  material  there  mentioned 
as  cayennensis,  being  four  males  and  six  females  from  Caparo/^  is  fully 
representative  of  maya.^^ 

The  adult  material  of  maya  before  me,  consisting  of  eight  males  and 
fourteen  females,  shows  there  is  a  very  marked  amount  of  size  variation  in 
both  sexes.  This  size  fluctuation  is  largely  individual,  although  more  ex- 
tensive series  from  a  number  of  localities  may  demonstrate  a  regional  asso- 
ciation of  averages  at  least.  The  following  measurements  (in  millimeters) 
illustrate  the  extent  of  this  variation  in  the  series  now  before  me. 


T.eiiirl  h 

Greatest 

Length 

of 

Length 

Length  of 

width  of 

of 

caudal 

of  body 

pronotum 

pronotum 

tegmen 

femur 

^,S;in  Raf;ioI,  Vimm  Cvuz.  Mexico. 

24.5 

6.8 

2.6 

16 

7.1 

5  ,  Blue  Creek,  (^)uinlaiia  Roo, 

Mexico  ^   

22.3 

63 

235 

13.5 

5^ 

^jRetweon  Rio  Colorado  and 

Sabanillas,  Costa  Rica   

24.8 

7S 

15.3 

7.8 

22 

6.1 

2.2(5 

13.8 

6 

24.3 

6.5 

2.52 

15 

6.5 

9  ,  Mouth  of  Waspuk  River, 

Xicarairua   

28.5 

82 

3.1 

17 

8 

$ ,  Pozo  Azul  de  Pirris,  Costa  Rica 

29.6 

8.7 

3.02 

18.2 

8^2 

9 ,  Canprejal  de  Asem,  Costa  Rica 

32 

9.8 

3J52 

18 

9.3 

9  ,  Surubre.*.  Co.*ta  Rica   

29.5 

8.3 

.3.02  . 

16.S 

8 

27.584 

9 

3.36 

18.3 

9.2 

29.3 

7.5 

2.85 

15 

7.14 

32 

8 

3.36 

15.3 

8 

In  color  there  is  marked  and  apparently  independent  variational  range 
along  three  lines;  first,  the  degree  of  emphasis  of  the  lichenose  mottling  of 
the  general  pattern;  second,  the  extent  to  which  the  tegmina  are  washed 
with  rufescent;  and  third,  the  degree  to  which  the  more  usually  infuscate 
discoidal  field  of  the  wings  is  rufescent  except  for  the  infuscate  distal  fourth 
and  thus  distinctly  contrasted  with  the  infuscate  remainder  of  the  wing. 
The  mottling  of  the  tegminal  and  pronotal  pattern  varies  much  as  in  L. 
annulipes  (and  also  cayennenais) ,  the  number,  size  and  disposition  of  the 

'«  Trans.  Amor.  Entom.  Soc,  XLVIII,  p.  331,  (1923). 

"June  and  Augn.st.  1913:  (.^.  M.  Klages);  [A.X.RP.  and  Tlebard  Chi.]. 

The  specimen  from  Pa.saje,  Kcuador.  reported  by  Hel)ard  as  cmjennrnsi.^  (Proc. 
Acad.  Xat.  Sci.  Phila.,  LXXVI,  p.  131,  (1924))  is  seen  to  represent  a  .small  species  quite 
distinct  from  cnycnncnsis  and  apparently  from  viaya.  The  condition  is  such  that 
additional  material  must  be  secured  liefore  its  true  relationship  can  be  determined. 

81  October  13,  1925;  one  male;  LHebard  Cln.]. 

82 Junction  with  Segovia  River  on  Honduras-Nicaragua  boundary  line;  (Dr. 

Theodore  Bouchelle)  ;  one  female. 

83  (Smith);  one  female:  IM.C.Z.]. 

8*Abdoiueii  decurved  toward  apex,  true  length  greater  by  several  millimeters. 
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fuscous  clouds  showing  a  broad  range,  from  one  extreme  in  which  they  are 
aknost  obsolete  (mouth  of  the  Waspuk  River)  to  the  other  in  which  the 
maculations  are  sharp,  numerous  and  strongly  contrasted  (Cangrejal  de 
Aserri  and  Surubres).  The  San  Rafael,  Vera  Cruz  male  is  quite  greenish 
on  the  tegmina,  with  a  very  definite  darker  pattern,  while  the  pronotum  is 
almost  immaculate.  The  dark  maculations,  when  emphasized,  have  the 
tendency,  usual  in  the  genus,  to  concentrate  at  regular  intervals  along  the 
principal  veins. 

The  Waspuk  female  has  the  tegmina  almost  entirely  washed  with  dull 
rufescent.  that  from  Pozo  Azul  dc  Pirris  with  the  disroidal  field  of  >ame 
lightly  waslicd  with  the  same  tone,  wliile  the  male  from  l)otw(>cn  the  Rio 
Colorado  and  Sahanillas  has  that  area  washed  with  mars  oi'angc.  The 
proximal  three-fourths  of  (he  discoidal  field  of  the  wings  is  rufescent  washed 
in  the  female  from  Costa  Rica."  that  from  Cangrejal  de  Aserri  and  the 
male  from  between  the  Rio  Colorado  and  Sabanillas.  In  the  latter  case  it 
is  equally  vivid  with  the  tegminal  wash,  while  in  the  female  from  Can- 
grejal de  Aserri  there  is  no  tegminal  correlation.  The  "  Costa  Rica  "  female 
has  the  tegmina  with  their  base  color  rather  pale,  yet  markedly  maculate, 
and  here  also  there  is  no  apparent  correlation  of  the  tegminal  and  wing 
tones.  The  Pozo  Azul  de  Pirris  female,  while,  as  remarked  above,  showing 
a  light  wash  of  rufescent  on  the  tegmina,  has  no  indication  of  rufescent  in 
the  wings.  The  evidence  would  thus  indicate  that  the  presence  of  a  rufes- 
cent tone  on  the  tegmina  and  discoidal  field  of  the  wings  is  independent  of 
the  general  coloration  and  tegminal  dark  pattern,  may  be  genetic,  and  its 
occurrence  on  either  of  these  appendages  may  be  without  relation  to  what 
is  found  on  the  other.  Available  series  of  the  genus  are  not  sufficiently 
ample  to  determine  just  what  may  occur  in  the  other  forms  of  Liturgoum. 

The  distribtition  of  tiuiiid  is  ntnv  known  to  extend  from  as  far  north  as 
the  State  of  Vera  Cruz.  Mexico  iSan  RafacP'i  and  northern  Yucatan 
(Temax).  sonth  along  the  eastern  coast  of  Central  America  to  at  least  the 
Segovia  River  district  on  the  Honduras-Nicaragua  boundary  ("the  "Waspuk 
River  is  a  tributary  coming  in  on  the  Nicaraguan  side),  and  again  in  north- 
eastern Panama  (Almirante)  and  the  Canal  Zonc.^^  On  the  western  or 
Pacific  slope  of  Central  America  we  know  it  only  from  the  localities  given 
above  for  western  Costa  Rica  and  Corozal,  Canal  Zone,  Panama."'  We 
have  no  knowledge  of  its  occurrence  in  the  lowland  forest  belt  of  eastern 
Costa  Rica,  or  on  the  Pacific  coastal  side  of  Central  America  north  of 
Costa  Rica.  I  feel  confident,  however,  it  will  be  found  in  the  latter  region. 

"Hebard,  Trans.  Amer.  Entom.  Soc,  LVIII,  p.  211,  (1932). 

MHebard,  Trans.  Amer.  Entom.  Soc,  XLVm,  p.  337,  (1923),  (as  cayennerms,  vide 
supra) . 

87  Hebard,  idem. 
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In  western  CoMii  Rica  it  definitely  range?  to  at  least  as  high  as  Cangrejal 
de  Aserri,  wliieh  is  at  an  elevation  of  800  meters  (2G00  feet). 

The  individual  taken  between  the  Rio  Colorado  and  Sabanillas  was 
collected  while  on  a  hard  day's  pack  journey  of  twenty  miles,  in  forested 
broken  country,  and  the  exact  elevation  was  not  determined,  the  figures 
given  above  11500-3940  feet)  being  the  minimum  and  maximum  of  the 
intervening  terrain.  Eastward  in  South  America  the  species  ranges  at  least 
to  Trmidad,  although  wc  lack  definite  data  as  to  intermediate  localities. 

At  Pozo  Azul  and  between  the  Rio  Colorado  and  Sabanillas  it  was 
taken  running  on  the  bark  of  trees  in  heavy  forest.  The  species  has  been 
found  adult  in  January,  April,  May,  August,  October,  and  November,  Costa 
Rican  representatives  having  been  taken  in  January,  April  and  August. 
It  is  known  to  occur  immature  in  March,  April,  May,  and  August.  The 
Costa  Rican  information  alone  shows  its  occurrence  as  quite  small  im- 
mature individuals  and  as  adults  on  dates  but  four  days  apart  (August  21 
and  25),  and  at  localities  separated  by  not  more  than  twenty  miles  (Pozo 
Azul  de  Pirns  and  between  the  Rio  Colorado  and  Sabanillas).  From  these 
data  it  probably  is  at  least  two  brooded  and  will  be  found  adult  through- 
out the  year. 

Liturgousa  atricoxata  Beier. 

Litxirgtisd  a! -iroxntii  Boior,  Mitt.  Zool.  Stanatsinst.  u.  Zool.  Mus.  Hambur;:,  XLV, 
p.  14.  (.1931),  L$;  Las  Mercedes,  Hamburg  Farm,  Rio  Reventazon,  Limoa 
District,  Costa  Rica]. 

I  am  entirely  unacquainted  with  this  species,  although  I  have  spent  a 

number  of  weeks  in  the  field  in  areas  adjacent  to  its  type  locality.  Certain 

of  the  features  given  for  it  are  by  no  means  orthodox  for  Liturgousa,  such 

as  the  smooth  lateral  margins  of  the  pronotum  (in  the  female  sex),  while 
the  breadth  of  the  latter  across  the  supra-coxal  expansions  ("  3  mm.")  is 
exceptionally  great  for  a  pronotal  length  of  6  mm.,  a  ratio  found  in  no 
Lifurgovfta  which  1  have  seen.  The  coloration  of  the  cephalic  coxae  and 
femora  and  oi  the  prosterntmi  and  mesosternum  is  also  as  in  no  other 
six'cies  of  Lit\(rQoni<a.  The  future  will  probably  show  this  is  not  a  Litur- 
gousa, but  at  this  writing,  to  make  ilio  ])r('sent  study  complete,  there  is  no 
alternative  but  to  present  a  translation  of  the  entire  original  description 
and  appended  conunents. 

"  9 .  Ground  color  yellowish  brown.  Frontal  shield  very  narrow. 
Ocellar  protuberance  distinct,  eyes  large,  round.  Pronotum  moderately  de- 
pressed, caudad  of  the  supra-coxal  dilation  only  weakly  and  gradually 
constricted,  the  disk  supplied  with  irregtilarly  scattered,  sharp  tubercles, 
the  lateral  margins  smooth.  Tegmen  light  yellowish  brown,  opaque,  with 
brown  basal  and  similar  stigmal  spot,  elsewhere  indistinctly  mottled  with 
brownish  and  whitish.  The  marginal  field  (of  tegmen)  densely  and  irreg- 
ularly veined.  Wings  brown.  Cephalic  coxa  unarmed,  within  blackish 
brown,  except  a  narrow  light  band  near  the  base.  Cephalic  femur  within 
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blacki-h  brown  with  lighter  :ii)ex.  externally  lleeked  with  brown  and  with 
a  median  longitudinal  series  of  distinct  tuberciilations.  Four  discoidal  and 
four  external  spines  present  (on  cephalic  femur) ;  the  groove  near  the  base. 
Cephalic  tibia  with  eight  external  spines,  the  sixth  (from  the  apex)  larger 
than  it^:  ncighl)or>.  with  three  bi-own  transverse  markings,  nf  which  the 
middle  one  is  the  largest.  (Ceplialic)  metatarsus  with  three  brown  annula- 
tious,  the  first  at  the  base,  the  second  in  the  middle  and  the  third  distad. 
The  remaining  (cephalic)  tarsal  articles  have  the  apices  brown.  Femora 
and  tibiae  of  the  median  and  caudal  limbs  always  with  four  tmcqiial  annu- 
lations.  the  metatarsi  brown  proximad  and  distad,  tarsal  articles  two  and 
three  on  the  apices,  four  and  five  entirely,  brown.  The  metatarsus  of  the 
caudal  pair  as  long  as  the  succeeding  joints  together.  Prosternum  blackish 
brown,  mesostemum  similar  but  with  a  light  cross  band  cephalad.  Ab- 
dominal sternites  beside  the  lateral  margins  always  with  a  blackish  brown 
maculation,  which  internally  develoi)s  into  a  short,  narrow  cross-band. 

"  Body  length,  23  mm.,  pronotum,  6  mm.,  breadth  (of  pronotum)  3  mm., 
(length  of)  metazona,  4  mm.,  (length  of)  tegmen,  15  mm. 

"Type:  1$,  Costa  Rica.  Limon  Plain  at  Las  Mercedes,  Hamburg 
Farm  on  the  Reventazon,  10-30  meters  above  the  sea,  12-30  kilometers 
from  the  Atlantic,  August  15,  1923,  F.  Nevermann  collector. 

"  A  species  known  by  the  depressed  form  and  light  color." 

MELLIERIXAE 

MELLIERA  .Saussure 

Mcllicra  Saussure,  Societas  Eutomologica,  p.  123,   (1892);  Saussure  and 

Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  128,  147,  (1894). 

Genotype  (by  monotypy) .  —  M.  atopogamia  Saussure  (=  Acontiata 
major  Saussure). 

The  g^us  is  now  known  to  contain  three  species,  i.  e.  the  genotype 
M.  major  (Saussure),'^  the  new  species  here  described,  and  a  third  new 
■Guatemalan  one  being  described  by  me  elsewhere. 

""Melubra  major  (Saussure). 

Alconlista]  major  Saussure,  M^m.  Soc.  Phys.  Hist.  Nat.  Geneve,  XXIII,  p.  22, 
(1872),  1$  ;  Brazil]. 

Melliera  atopogamia  Saussure,  Societas  Entomologica,  VII,  p.  123,  (1892),  IS ,  $  ; 

Sinaloa,  Mexico]. 

Giglio-Tos  (Das  Tierreich,  Lief.  50,  p.  312,  (1927))  syuouyiuized  atopogamia  under 
major,  although  in  the  "Biologia  Centrali-Americana "  (Orth.,  I,  pp.  148-149,  (1894)) 
Sau-ssuro  and  Zchntnor.  pormittrd  the  two  to  stand  as  dipfinct.  No  reasons  were 
advanced  by  Giglio-Tos  for  the  establishment  of  the  synonymy.  Saussure  and  Zehntner 
(Biol.  (I!ent.-Amer.,  Orth.,  I,  pi.  VII,  figs.  7  and  8,  (1894))  have  also  given  colored  fijiures 
of  both  sexes  of  what  they  referred  to  atopogamia.  The  same  authors  recorded  the 
species  from  Sinaloa,  Mexico;  San  Isidro,  Guatemala,  and  Chontales,  Nicaragua,  while 
'Giglio-Tos  gives  Brazil.  Costa  Rica,  Nicaragua,  and  Mexico,  doubtless  all  being  from 
previous  literature  except  Costa  Rica,  which  probably  refers  to  the  new  species  of  the 
genus  here  described.  I  have  before  me  five  males  of  major  from  Sinaloa,  Mexico  (see 
Hebard,  Trans.  Ainer.  Enloin.  Soc.  XTiVITT.  ]>.  18.5.  (1923)),  and  I  question  the  correct- 
ness of  the  Brazilian  locality  in  the  original  material,  as  stated  above.  The  material 
recorded  from  San  Isidro,  Guatemala  and  Chontales,  Nicaragua  may  not  represent 
major,  as  here  understood,  that  from  San  Isidro  possibly,  and  that  from  Chontales  very 
probably  being  distinct.  It  is  reasonable  to  suppose  that  Chontales  material  may  be 
chorotega  here  described,  and  that  from  San  Indro  may  or  may  not  represent  a  new 
^species,  more  closely  related  to  the  Sinaloa  insect,  which  is  being  described  elsewhere. 
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In  distribution  Mclliera  i?  now  known  to  range  tlirough  the  arid  tropical 
belt  of  western  ^Mexico  and  L'cntral  America  from  Sinaloa,  ^lexico  south 
to  Guanacaste,  western  Costa  Kica,  extending  eastward  in  soutliern  Mexico 
and  Guatemala  to  the  territory  of  t^uintana  Koo  and  the  western  side 
of  the  elevated  central  area  of  Guatemala/^"  Nowhere  to  tlie  southward  of 
Quintana  Roo  is  the  genus  known  to  reach  into  the  Atlantic  drainage. 
The  record  of  major  from  "  Brazil  "  I  can  only  feel  was  due  to  erroneously 
labelled  material,  and  without  fresh  corroborative  evidence  I  would  not 
extend  the  definitely  determined  range  to  include  this  very  questionable 
record.  No  material  of  the  genus  is  available  in  extensive  representations 
from  various  portions  of  northern  South  America. 

Melliera  chorotega.^i  new  species.  Plate  8,  figures  6  and  7. 

?  MleUiera}  major  Giglio-Tos,  Das  Tierreich,  Lief.  60,  p.  312,  (1927),  [Costa  Rica]. 

Differing  from  M.  major  (Saussure),  as  represented  by  topotypic  males 
of  the  synonymic  atopogamia  from  Los  Mochis  and  Venvidio,  Sinaloa, 
Mexico,"'  in  the  smaller  size,  the  low  and  little  evident,  rounded  and  not 
at  all  pointed  paired  tubercles  or  bosses  cephalad  on  the  metazonal  portion 
of  the  pronotum,  and  in  the  shorter  and  slighter  cephalic  limbs.  The  female 
sex  of  chorotega  is  not  known. 

Type. —  S  ;  Oricuajo,  Rio  Jesus  Maria,  western  Costa  Rica."'  Eleva- 
tion, 226  feet.  September  2,  1927.  (J.  Fidel  Tristan  and  J.  A.  G.  Rehn; 
taken  at  light  at  night.)  [Academy  of  Natural  Sciences  of  Philadelphia, 
Type  no.  5536.] 

Size  small  (  for  genus)  ;  form  essentially  as  in  M.  major. 

Head  strongly  transverse,  greatest  dei)th  contained  one  and  five-eighth 
times  in  greatest  width  across  eyes,  latter  moderately  protuberant,  globose, 
in  cephalic  view  each  occupying  one-third  of  total  width  of  head;  occipital 
line,  seen  in  cephalic  aspect,  as  a  whole  nearly  straight,  lateral  longitudinal 
impressions  strongly  Init  not  narrowly  impressed,  cephalic  face  of  occiput 
distinctly  declivent  ventro-cephalad ;  ocelli  large,  prominent,  disiiosed  in  a 
depressed  triangle;  facial  scutellum  transverse,  greatest  median  depth  con- 
tained twice  in  greatest  width  of  same,  dorsal  margin  arcuate  with  center 
of  arcuation  slightly  flattened.  Antennae  reaching  slightly  caudad  of 
median  coxae. 

Pronotum  with  greatest  width  across  supra-coxal  dilation  contained  very 
nearly  four  times  in  length  of  same  (as  34  to  130),  the  dilations  evenly 
rounded ;  entire  lateral  margins  unarmed,  cephalic  margin  narrowly  rounded, 
lateral  borders  of  prozonal  section  slightly  subangulately  expanded  at  their 

'  Tho  following  record  is  of  M.  major:  Petacap,  Quintana  Roo,  Mexico;  August  21, 
1925;  (A.  Dampf):  ono  main;  [Hohard  CIn.]. 

^0  This  represents  a  new  species  dcscrihod  elsewhere,  where  full  data  are  being  given. 

81  After  the  Chorotegas,  the  aboriginal  jjoople  of  the  Gulf  of  Nicoya  and  the  coast 

of  Guanacaste. 

o=See  Hobard.  Trans.  Amcr.  Entom.  Soc,  XLVIIT,  p.  185,  (1923). 
^2  See  footnote  number  15,  under  Musonia  surinama. 
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middle,  with  a  correlated  narrow  intcrinarginal  iiitiation  of  the  dorsal 
surface,  bounded  mesad  by  the  usual  sculptured  sulcus  (Plate  8,  figure  6), 
lateral  margins  of  metazona  (shaft)  lightly  conca\'e,  width  at  caudal  margin 
equal  to  three-fourths  that  across  supra-coxal  dilation:  siu'facc  of  prozona 
moderately  sculptured  into  a  definite  nicdio-cei)halic  shelf-like.  l)ut  rounded, 
shoulder,  bearing  a  line  medio-longitudinal  sulcation,  a  median  transverse 
concavity  and  a  post-median  pair  of  small,  low,  rounded  bosses,  separated 
from  the  main  toansverse  sulcus  by  a  second  weak  transverse  impressed 
area;  surface  of  metazona  ^Yith  the  cephalic  iniired  bosses,  characteristic 
of  the  genus  and  Zystropcltis,  definite  but  low  and  evenly  roimded,  not 
distinctly  mammillate,  narrowly  separated  by  a  continuation  of  the  narrow 
medio-longitudinal  sulcation  of  the  prozona,  surface  of  metazona  caudad 
of  cephalic  bosses  very  shallowly  and  weakly,  but  still  definitely,  sub- 
scllate  when  seen  in  profile,  surface  of  caudal  section  evenly  ascending  to 
the  very  low  median  inter-martiinal  thickenin«i;  found  in  all  Melliera. 

Tegmina  hyaline  except  that  marginal  field  is  subtranslucent,  when  ex- 
tended caudad  surpassing  apex  of  abdomen  by  about  prozonal  length, 
greatest  width  contained  three  and  a  half  times  in  greatest  length;  form, 
proportions  and  principal  venation  as  usual  in  p;cnus.  apex  arcuate  sub- 
angulate;  marginal  field  with  venational  reticulation  moderately  irregular 
and  rather  open.   Wings  with  apex  narrowly  rounded. 

Ultunate  stemite  (subgenital  plate)  moderately  produced,  lateral  mar- 
gins moderately  oblique  convergent  caudad,  interstylar  portion  of  margin 
(caudal)  equal  to  approximately  one-fourth  of  proximal  width  of  stcrnite, 
truncate;  styles  slightly  tapering,  substyliform,  faintly  shorter  than  inter- 
stylar portion  of  margin. 

Cephalic  coxae,  when  extended  caudad,  reaching  to  pro-mesosternal 
suture,  flexor  margin  with  six  to  eight  small,  well-spaced  denticulations: 
cephalic  femora  i)roportionately  slender  and  delicate,  greatest  depth  of 
same  contained  four  and  four-fifth  times  in  length  (in  major  four  and 
one-tenth  times),  dorsal  margin  gently  and  quite  weakly  sigmoid  when 
seen  in  profile;  external  margin  with  four  regular  spaced  spines,  plus  the 
much  smaller  dentiform  one  on  the  genicular  lobe,  internal  margin  with 
following  spine  formula  (reading  distadj  ililililililiil,  discoidal  spines 
four,  increasing  in  length  from  proximal  one  to  third  from  base,  which  is 
longest,  fourth  about  equal  in  length  to  second;  internal  groove  slightly 
proximad  of  middle:  cephalic  tibiae  rather  slender,  with  extensor  margin 
flatter  and  less  arcuate  than  in  major;  external  margin  with  ten  teeth, 
internal  margin  with  thirteen:  cephalic  metatarsi  slightly  longer  than  com- 
bined length  of  other  tarsal  articles.  Median  and  caudal  limbs  propor- 
tionately quite  short,  as  in  all  known  members  of  the  genus,  and  in  fact 
of  the  subfamily;  caudal  femora  with  their  apices  falling  sli^tly  short  of 
distal  margin  of  fotu'th  stcrnite. 

General  body  color  on  dorsum  mummy  brown  to  bister  and  prout's 
brown,  ventral  aspect  lightening  to  dresden  brown  and  even  buckthorn 
brown,  on  luostemum  tending  toward  russet.  Eyes  mottled  mummy  brown 
and  dresden  brown;  antennae  passing  from  general  color  proximad  through 
olive  lake  to  yellow  ochcr  distad.  the  articles  there  each  in  part  olive  lake. 
Tegmina  and  wings  hyaline  witli  venation  pencilled  in  mikado  brown,  the 
radiate  veins  of  the  wings  becoming  bister  distad,  while  proximad  they  and 
all  the  other  wing  veins  are  briefly  but  very  distinctly  washed  with  pale 


Copyrighted  material 


208 


PBOCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  LXXXVII 


Corinthian  red.  Cephalic  coxae  russet,  sometimes  (paratype)  externally  as 
pale  as  tawny,  marginal  denticulations  whitish;  cephalic  femora  russet, 
©rtemally  sometimes  (type)  weakly  washed  with  mummy  brown,  internally 
washed  proximad  with  tlic  same,  external  sjiines  buffy  with  black  tips, 
larger  internal  spines  wholly  shining  black,  smaller  ones  buffy,  black  tipped; 
discoidal  spines  as  external  spines;  cephalic  tibiae  of  general  tone  with 
spines  buffy,  black  tipped,  apical  claw  with  concavity  of  curvature  on 
inner  side  entirely  black;  cephalic  tarsi  as  a  whole  bice  green  to  buffy 
citrine,  each  article  mummy  brown  distad.  Median  and  caudal  limbs  of 
general  color,  all  more  or  less  distinctly  but  incompletely  and  irregularly 
multiannulate  with  mummy  brown,  including  the  tarsal  articles. 

Measurements  (in  milometers) 

Greatest  Length  Length 

Length  Greatest  Length  width  of  of 

of  Length  of  width  of  of  of  cephalic  caudal 

body  pronotum  pronotum  tegmen  tegmen  femur  femur 

$ ,  Oricuajo,  Costa 

Rica,  type              39         10.9  2.85  28  8  8  6.72 

^,La.s  Cafia-s.  Co.sta 

R'xcA,  paralype  ..    38          10.4  2.6  26.5  7  8.1-1  6.72 

In  addition  to  the  type  I  have  before  me  a  paratypic  male  taken  at 
Las  Canas,  Guanacaste,"*  June  8,  1923.  This  specimen  fully  agrees  with 
the  type  except  that  it  is  as  a  whole  slightly  smaller. 

PHAEOMANTIS  Beier 

Phaeomantis  Beier,  Mittheil.  Zool.  Staatsinst.  u.  Zool.  Mus.  Hamburg,  XLV,  p. 
17,  (1931). 

Genotype  (by  original  designation). — P.  brevipea  Beier. 
I  am  unacquainted  with  this  genus  and  here  present  a  translation  of 
•  the  generic  description  and  original  comments. 

"  S  .  Facial  scutellum  (frontal  shield)  about  twice  as  broad  as  high. 
Pronotum  slender.  Tegmina  subopaque,  brown,  with  opaque  marginal 
(costal)  field.  Wings  brown,  with  violet  reflections.  Cephalic  limbs 
('  fangbeine ')  robust,  the  femora  with  four  discoidal  and  four  external 
spines.  Apical  internal  lobes  of  the  cephalic  coxae  not  divergent.  Median 
and  caudal  limbs  exceptionally  short,  the  metatarsus  only  as  long  as  the 
coiiilMned  length  of  the  two  succeeding  articles.  Ultimate  tergite  (supra- 
anal  plate)  very  small,  transverse. 

"  This  new  genus  is  placed  in  the  group  Stagmomantes  and  differs  from 
all  the  previously  referred  genera  in  the  shorter  limbs  and  entirely  brown 
tegmina  and  wings." 

Female  unknown. 

From  certain  features,  such  as  the  very  short  median  and  caudal  limbs 
and  the  sub-mammillate  character  of  the  pronotal  surface,  as  mentioned 

Las  Canas  is  situated  at  the  font  of  the  western  slope  of  the  Cordillera  de 
Guanacaste,  at  an  elevation  of  about  100  meters  above  the  sea.  on  the  Rio  de  las 
Canas,  a  tributary  of  the  Rio  Tempisque.  Its  approximate  position  is  85°  6'  W.  and 
10°  25'  N. 
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in  the  specific  description,  I  am  convinced  this  genus  is  a  member  of  the 
IMellierinae,  related  to  McUiera  and  Xystropcltis.  It  is  much  less  closely 
related  to  Melliera  than  it  is  to  Xystropcltis,  but  differs  from  both  in  the 
opaque  to  subopaque  tegmina  of  the  male,  i)articularly  of  the  discoidal 
field,  while  the  form  of  the  i^ronotum,  as  described  schlank  " ) .  would, 
without  very  definite  qualification,  fit  neither  of  these  genera.  The  failure 
of  Beier  to  mention  the  character  of  the  pronotal  surface,  aside  from  the 
paired  tubercle  groups,  would  indicate  that  the  peculiarity  in  this  respect 
seen  in  the  very  distinctive  Xyslropeltis  is  not  present  in  Phaco mantis. 
Similarly  Beier  makes  no  mention  of  the  distinct  although  low  caudal 
tuberculation  of  the  pronotal  shaft  seen  in  Xystropeltis. 

Beier's  description  is  exceedingly  unsatisfactory,  emphasizing  purely 
color  features,  and  it  entirely  fails  to  stress  the  general  structure  of  the 
head,  pronotal  supra-coxal  dilation,  tegminal  shape,  structural  character 
of  the  marginal  field  of  the  same  (important  in  this  subfamily) ,  wing  pro- 
portions and  most  of  the  male  abdominal  appendages. 

Phaeomantis  brevipes  Beier. 

Phaeomantis  brevipes  Beier,  Mittheil.  Zool.  Staatsinst.  u.  Zool.  Mus.  Hamburg, 
•    XLV,  p.  18.  1931),  [$;  Hamburg  Farm,  [Rio]  Rcventazon,  12-30  kilometers 
from  the  Atlantic  coast,  Limon  District,  Costa  Rica]. 

The  unique  type  was  collected  ]\Iay  12.  1926.  To  make  the  present 
study  comprehensive,  I  present  a  translation  of  the  original  specific  de- 
scription. 

"  $  .  Color  brownish.  Antennae  black.  Lateral  margins  of  the  pro- 
notum  with  delicate  spaced  blunt  denticulations.  Prozona  and  fore  portion 
of  metazona  with  intimations  of  two  low  tubercles.  Tegmina  entirely  smoke 
brown,  the  marginal  (costal)  field  opaque,  discoidal  field  subopaque.  Wings 
smoke  brown  with  distinct  blue-violet  reflections.  Cephalic  coxae  on  the 
internal  margin  witli  seven  distinct  sharp  denticulations,  externally  with 
three  indistinct  brown  cross-bands.  Cephalic  femora  with  four  discoidal 
and  four  external  spines,  the  internal  margm  with  four  weakly  defined 
brown  cross-bands,  the  large  internal  spines  entirely  black  with  dark  basal 
points,  the  discoidal  spines  light  with  darker  apices.  Tibiae  with  eleven 
external  sjiines.  ^Metatarsus  (cephalic)  beneath  black,  proximad  and  dis- 
tad,  the  other  tarsal  joints  beneath  almost  entirely  black.  ^Median  and 
caudal  limbs  remarkably  short,  the  tibiae  of  the  last  with  three  indistinct 
brown  annulations.  The  apices  of  the  tarsal  articles  blackish.  The  caudal 
metatarsus  only  as  long  as  the  two  following  tarsal  articles  together. 

"Length  of  body  42  mm.,  pronotum  12.5  mm.,  breadth  3  mm.,  meta- 
zona 10  mm.,  tegmina  23  mm.,  cephalic  coxae  7.5  mm.,  cephalic  femora 
9  mm.,  caudal  femora  6.5  mm." 

It  is  very  probable  this  species  is  peculiar  to  the  eastern  lowland  rain- 
forest district. 
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XYSTROPELTIS,o5  new  genus 

Related  to  Mdlirra  Saiissure,  a^i't'eing  in  the  biinaiiiinillate  dorsum  of 
the  metazoiia  of  the  i)roiiotuiii.  short  hmbs  and  many  other  features,  but 
separable  at  once  i)y  the  strongly  spined  character  of  the  lateral  margins 
of  the  pronotum,  the  sharp  and  acute  tubercles  of  the  surface  of  the  dor- 
sum of  the  pronotum,  and  the  infuscatc  radiate  field  of  the  wings  of  the 
male.  For  comparison  with  Beier's  Phaeomantis  the  student  is  referred  to 
my  comments  under  the  latter  genus  on  a  preceding  page. 

Generic  Description. — Form  slender,  elongate,  fully  alate  in  male,  female 
unknown.  Pronotum  slender,  supra-coxal  dilation  distinct  but  rounded, 
lateral  margins  regularly  dentate,  particularly  on  metazona;  surface  of 

metazona  bearing  cephalad  a  pair  of  closely  placed,  acutely  mammillate 
tubercles  and  caudad  a  low  transverse  elevation,  remainder  of  surface  of 
entire  pronotum  with  scattered  distinct  tuberculiform  asperities.  Tegmina 
elongate,  hyaline;  marginal  field  with  a  network  of  anastomosing  veinlets 

and  in  consequence  numerous  areolations.  A\'inus  elongate,  in  repose  reach- 
ing to  tegminal  apices;  discoidal  field  virtually  hyaline,  radiate  field  in- 
fuscate.  Cephalic  coxae  reaching  caudad  to  caudal  margin  of  prosternum, 
extensor  margin  denticulate ;  cephalic  femora  with  four  external  spines,  four 
discoidal  sjiines,  internal  spines  biseriate,  groove  proximad  of  middle; 
cephalic  tibiae  with  ten  external  spines;  cephalic  tarsi  with  metatarsus 
longer  than  remaining  articles  together.  Median  and  caudal  limbs  exceed- 
ingly short. 

Genotype. — A'.  l<ink(st(ri,  new  s])ecies. 

The  genu.<  is  known  only  from  the  unique  type  specimen  of  the  geno- 
typic  species. 

Xystropeltis  lankesteri,^*"'  new  siKcic-.    Piatt-  S.  iiiiurL>  2  ard  3. 

Type— I  ;  Cachi,  Costa  Ivica.  (C.  H.  Lankester.)  lAcademy  of 
Natural  Sciences  of  Philadelphia,  Ty])e  no.  5542.' 

Size  medium.  Head  in  cephalic  a-^pt^-t  traiisx-erse  trigonal,  greatest 
depth  contained  one  and  five-eighth  times  in  greatest  width  across  eyes; 
latter  prominent,  globose,  somewhat  directed  cephalad,  in  cephalic  aspect 
each  is  slightly  less  than  one-third  as  wide  as  whole  of  head;  occipital 
outline  as  seen  in  cephalic  aspect  ascending  slightly  to  eyes  Interad  of 
usual  paired  sulciform  impressions,  between  these  the  occiput  is  slightly 
convex  laterad  and  shallowly  but  quite  broadly  concave  mesad;  ocelli 
prominent,  trigonally  disposed;  facial  scutellum  transverse,  greatest  median 
depth  contained  two  and  one-third  times  in  greatest  width  of  same,  dorsal 
margin  arcuate,  subcrenulatc  mesad.    Antennae  missing  in  type. 

Pronotum  with  greatest  width  across  supra-coxal  dilation  contained 
four  and  three-fifth  times  in  greatest  length  of  same,  length  of  prozona 
but  slightly  more  than  one-fourth  of  the  total  pronotal  length;  cephalic 

From  SfOTpig  scraper,  and  reTirn  shield,  in  allusion  to  the  rough  pronotal  surface. 
••Dedicated  to  my  friend  Mr.  C.  H.  Lankestcr,  of  "Las  Concavas",  Costa  Rica, 
in  remembrance  of  days  afield  and  the  unforgettable  companionship  of  a  brother 
naturalist. 
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margin  regularly  ovate  arcuate,  lateral  borders  oi"  prozona  eepliaiad  of 
supra-coxal  dilation  nearly  parallel,  very  faintly  widening  mesad  and  there 
with  a  weak  adjacent  surface  inflation,  as  described  under  Melliera  choro- 
tega;  spaced  lateral  spiniform  dentations  continuous  and  relatively  regular 
in  position  and  length  from  the  junction  of  the  ccjilialic  and  lateral  margins 
caudad  to  the  caudal  margin,  arcuation  of  margin  of  supra-coxal  expansion 
slightly  more  pronounced  cephalad  and  more  gradual  caudad,  the  lateral 
margins  thence  subconcave  from  full  length  of  metazona;  narrowest  i)oint 
of  latter  slightly  cephalad  of  middle,  but  slightly  wider  than  half  the  width 
across  supra-coxal  dilation,  caudal  margin  very  broadly  arcuate,  faintly 
sub-bilobate;  surface  of  prozona  with  sculpture  as  described  for  Melliera 
chorotega,  a  number  of  distinct  but  small  asperities  irregularly  disposed 
over  the  surface;  transverse  sulcus  rather  deeply  impressed;  surface  of 
metazona  with  the  strongly  elevated  ])aired  mammillations  closely  placed, 
separatt'(l  l)y  a  fine  sulcation  which  is  continued  from  the  prozona  but  which 
is  obsolete  mesad  on  the  metazona,  the  points  (or  nipples)  of  the  maumul- 
lations  appreciably  diverging  dorso-lat«rad,  in  profile  the  general  dorsal 
outline  of  metazona  is  weakly  sellate,  the  caudal  elevation  emphasized  by 
a  rounded  median  nodose  swelling,  which  is  also  seen  but  much  less  marked 
in  McUirrd.  surface  ol'  metazona  with  the  scattered  aspiTities  pronounced 
and  very  evident,  most  of  them  very  definitely  tuberculiform  in  de- 
velopment. 

Tegmina  elongate,  in  general  form  and  character  essentially  as  in  Mel- 
liera, greatest  width  contained  slightly  less  than  t'oin-  times  in  length  of 
same,  apex  rounded  rectangulate;  niarginal  field  with  its  proximal  lobation 
slightly  broader  than  in  Melliera,  and  in  consequence  the  narrowing  distad 
is  (itiite  evident,  areolation  of  tliis  field  as  in  Melliera;  stigma  small,  sub- 
circular,  cicatriform.  AVings  with  proportions  and  venation  essentially  as 
in  Melliera  ehorotega. 

Cephalic  coxae  with  si)ines  of  extensor  margin  numbering  seven;  cepha- 
lic femora  quite  slender,  greatest  depth  contained  six  times  in  greatest 
length  of  same,  dorsal  line  of  femora  nearly  -traight,  intern.al  s))ines  with 
the  following  formida  (reading  distad)  IiIiTiIiIiIiiI ;  discoidal  spines  with 
third  from  base  longest,  jjroximad  of  the<e  spines  the  \-entral  sm-face  of 
femur  shows  a  linearly  disposed  series  of  four  to  five  small  nodules;  cepha- 
lic tibiae  with  ten  ejctemal  spines  and  thirteen  internal  ones,  latter  quite 
distinctly  increasing  in  length  distad.  Median  femora  not  more  than  half 
length  of  the  cephalic  femora,  median  tibiae  suboqual  to  femora  in  length. 
Caudal  femora  hardly  reaching  a})ex  of  third  abdominal  sternite.  tibiae 
very  faintly  longer;  caudal  tarsi  wdth  metatarsus  comprising  one-third 
of  total. 

Abdomen  with  apex  missing. 

Base  coloration  clay  color,  at  times  becoming  as  dark  as  tawny-olive, 
and  on  the  venter  of  the  abdomen  and  sterna  as  light  as  cinnamon-buff 
and  pinkish  buff,  locally  frosted  with  hoary  white.  Eyes  mottled  mummy 
brown  and  dresden  brown.  Pronotum  with  virtually  all  the  surface  asperi- 
ties (plus  some  non-structural  color  j^oints)  of  the  metazona  and  a  few  of 
those  on  the  i)rozona  blackish  brown,  mai'ginal  dentations  largely  of  the 
same  color,  the  remainder,  wdiich  are  chiefly  in  the  post-dilation  third  of 
the  metazona,  creamy  white.  Tegmina  hyaline  with  veins  pencilled  in 
buckthorn  brown,  mesad  briefly  hay's  green  along  sections  of  the  costal 
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margin,  dist-oidal  trunk  and  adjacent  veins.  Wing?  with  discoidal  field 
essentially  as  the  tegmina,  except  for  a  lew  scattered  intimations  of  nebulae 
of  very  weak  prout's  brown  seen  mesad;  radiate  field  almost  completely 
clouded  with  prout's  brown,  the  extreme  base,  a  narrow  marginal  area 
distad  and  the  accessory  venation  wliitish  to  whitish  hyaline  (peripheral), 
the  main  radiate  veins  jiencilled  with  mummy  brown  distad.  becoming 
tawny  proximad.  Cephalic  coxae  of  general  color,  internally  unmarked; 
cephalic  femora  internally  with  a  median  and  a  proximo-dorsal  blotch  of 
mummy  brown,  longer  internal  spines  and  their  base  areas  entirely  and  the 
external  and  discoidal  spines  tipped  with  mummy  brown;  apical  claw  on 
internal  face  of  cephalic  tibiae  very  largely  mummy  brown;  cephalic  tarsi 
dull  3'ellowish  olive,  articles  annulate  distad  with  mummy  brown.  Median 
and  caudal  limbs  of  general  color,  the  tarsal  articles  very  weakly  and 
imperfectly  annulate  with  dull  brownish  apically. 

Length  of  body  to  and  including  fourth  abdominal  segment,  40.5''^ 
mm.;  length  of  pronotum,  13.4;  greatest  width  of  pronotum,  2.91;  length 
of  tegmen,  35 ;  greatest  width  of  tegmen,  9.5 ;  length  of  cephalic  femur,  10 ; 
length  of  caudal  femur,  6.27. 

The  type  of  this  most  interesting  and  unusual  genus  and  species  is 
unique,  and  unfortunately  not  quite  perfect.  Its  very  distinctive  and  re- 
markable cliaracteristic  features  are,  however,  fully  preserved.  On  account 
of  the  marked  emphasis  of  the  pronotal  peculiarities  in  the  male,  the  dis- 
covery of  the  female  sex  is  looked  forward  to  with  considerable  interest. 

PHOTININAE 

MACROMANTIS  Saussure 

Macromavlifi  Saussuro,  Mem.  Hist.  X.it.  Mexic(..  TV.  pp.  2S.  77.  (1871). 
Prnlaconthn  Stal.  Ofv.  K.  Vcl.-Akad.  F..rhandl.,  XXVIII.  p.  400,  (1S72).''S 

Gcnotyjie  (by  selection  of  Kirby,  1904). — Mantis  ovalifolia  Stoll  (= 
Mantis  hj/alina  DeCleer). 

This  genus  contains  one  of  tlie  larp;est  existiuL;;  .-pccics  of  the  family 
jMantidae,  wliicli  in  the  female  sex  has  cephalic  grasping  limbs  of  un- 
equalled strcngtii.  combined  with  an  exceptional  prothoracic  and  abdominal 
bulk.  The  sexes  arc  quite  dissimilar,  the  males  of  a  slender,  graceful  build, 
with  elongate,  largely  or  completely  hyaline  tegmina  and  wings,  while  the 
females  are  of  marked  robustness,  with  broad,  opaque,  leaf-like  tegmina, 
which  fail  to  reach  the  apex  of  the  abdomen. 

Most  authors  have  assigned  at  least  two  species  to  Macromantis,  but 
as  I  am  showing  below  only  a  single  species  can  be  recognised. 

The  range  of  the  genus  is  coextensive  with  that  of  the  single  species. 

Macromantis  hyalina  (DeGeer).  Plate  g,  figure  6. 

Mantis  hyalinn  DeGeer.  Mem.  Hist.  Ins.,  Ill,  p.  410,  pi.  37,  fig.  1,  (1773),  IS; 

"America"  (probably  Surinam)]. 
[Mantis]  ovalijolia  Stoll,  Natuur.  Afbeeld.  Beschr.  Spoken,  etc.,  pp.  58,  78,  pi.  XIX, 
fig.  72,  (1813),  19;  locality  not  given]. 

°~  Extremity  of  abdomen  lacking.  Probably  the  full  length  of  the  body  would  be 

about  52  mm. 

Based  solely  on  Mantis  hyalina  DeGeer. 
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IMacromantis  ovalijolia]  var.  iiicaraguae  Saussure  and  Zehntner,  Biol.  Cent.-Amer., 
Orth.,  I,  p.  150,  (1894),  16  ;  Chontales,  Nicaragua]. 

Pejivalle.  Elevation,  1850  feet.  August  11,  1927.  (Rehn;  clinging  to 
net  door  of  building  in  morning.)    One  male. 

Recent  authors  generally  have  endeavored  to  differentiate  two  species, 
one  of  which  was  supposed  to  have  the  marginal  field  of  the  tegmina  of  the 
male  entirely  hyaline,  for  which  the  name  hyalma  was  used,  and  another 
having  the  same  area  wholly  or  in  large  part  opaque  like  the  remainder 
of  the  tegmina,  to  whirh  the  name  ovalifoUn  was  applied.  Chopard  in 
1911,  when  reporting  both  sexes  from  St.  Jean  dii  Maroni,  Nouveaii  Chan- 
tier  and  I.a  Forcstierc,  French  Guiana,'-'''*  stated  it  was  impossible  to  differ- 
entiate the  females  before  liim  from  that  described  as  ovalifolia  by  Stoll, 
while  the  males  fully  a.ureed  with  DcGecr's  descrii)tion,  and  Stoll's  sub- 
sequent description  and  figure  of  liyalina.^^"^  lie  further  stated  that  he  did 
not  possess  male  individuals  with  the  marginal  field  oi)aque,  and  also  that 
all  the  males  he  had  seen  from  Surinam  and  the  region  of  the  Maroni 
represented  liyalina  DeGccr. 

With  twelve  males  and  live  females  of  the  genus  before  me,  from  local- 
ities eictending  from  British  Honduras  to  French  Guiana  and  the  State  of 
Para,  Brazil,  I  am  able  to  say  definitely  that  we  know  but  one  species  of 
the  genus  MacromantiB,  to  which  the  name  hycUina  DeGeer  must  be  ap- 
plied. Chopard's  deductions  are  fully  supported  by  the  present  series, 
which  shows  geographic  variation  in  size,  but  in  series  from  a  single  locality 
the  species  is  reasonably  constant. 

The  largest  specimens  I  have  socn  are  those  of  both  sexes  from  Jiminez 
and  Los  Mangos,  Cauea,  Colombia,  the  measurements  of  which  have  already 
been  given  by  Hebard,^°'  and  the  Pejivalle  male,  here  reported,  the  meas- 
urements of  which  are:  length  of  body,  108.3  mm.;^°-  length  of  pronotum, 
35;  greatest  width  of  i)ronotum,  8;  length  of  tegmen,  84;  greatest  width  of 
marginal  field  of  tegmen.  G.3.  As  shown  by  the  dimensions  already  pub- 
lished. Guianan  and  lower  Amazonian  individuals  average  distinctly  under 
the  above  figures,  while  the  extremes  of  a  series  of  five  Nicaraguan  males 

^'•^  Ann.  Soc.  Entom.  Franc'(\  LXXX,  ]).  323.  (1911).    1  liavc  boforo  nie,  rocoix-ed 
from  Chopard,  one  male  from  Nouveau  Chantier  and  a  female  from  St.  Laurent  du 
Maroni,  as  well  as  another  male,  received  through  Le  Moult,  labelled  simply  "  Maroni 
French  Guiana. 

"">Natuur,  Afbeeld.  Beschr.  Spoken,  etc.,  pp.  60,  78,  pi.  XX,  fig.  75,  (1S13),  [$  ; 
locality  not  given]. 

Trans.  Amer.  Entom.  Soc,  XLV,  p.  133,  (1919). 

To  apex  of  ultimate  tergitc  (supra-anal  plate). 

103  Eden,  Nicaraf?ua;  May  17.  1922;  (Wharton  Huber) ;  one  male:  May  to 
September,  1922;  (J.  S.  McKenzio) ;  one  nial(-  June-August,  1922;  (Theo.  W.  Bouch- 
ollc) ;  one  male;  [A.X.S.P.j.  Croat  Falls,  Pis  Pi.s  River,  ten  miles  north-west  of  Eden. 
Nicaragua;  May  24,  1922;  (Wharton  Huber),  two  males;  IA.N.S.P.].  The  male  of 
which  a  photograph  from  life  is  reproduced  in  Plate  9,  figure  6,  is  one  of  these 
specimens. 
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are  as  follows:  length  of  body,  100.5,104;  length  of  pronotum,  33.3,35; 
greatest  width  of  pronotum,  7.5,7.9;  length  of  tegmen,  77,80;  greatest  width 
of  marginal  field  of  tegmen,  5.6,6.  A  male  from  San  Antonio,  British  Hon- 
duras,^°^  representing  the  most  northern  point  from  which  the  genus  is  at 
present  known,  is  somewhat  smaller  than  the  Eden  minimum,  more 
nearly  approximating  French  Guianan  males.  From  figures  already  pub- 
lished and  those  here  given,  it  would  appear  that  the  maximum  size  occurs 
from  Colombia  north  to  Nicaragua,  while  eastward  in  the  Guianas  and  the 
region  of  the  lower  Amazon,  and  north  of  Nicaragua,  at  the  periphery  of 
the  range,  the  size  is  f=ome\vhat  less. 

The  evidence  as  to  the  hyaline  character  or  opaqueness  of  the  marginal 
field  of  the  tcgmina  of  the  male,  and  which  has  been  used  as  the  basis  for 
the  reco<i;nition  of  two  so-called  species,  i<  equally  interesting.  The  only 
males  before  nic  with  this  area  non-opaciue  are  the  two  from  French 
Guiana  above  mentioned,  and  in  these  the  narrow  distal  section  of  the 
field  is  moderately  opaque.  The  male  from  Igarape-assu,  State  of  Para, 
Brazil,  has  somewhat  more  than  the  distal  half  opaque  green,  the  remainder 
hyaline;  that  from  Jiminez,  Colombia  has  the  opaque  area  slightly  greater, 
extending  distinctly  proximad  along  the  coastal  margin,  while  one  from 
the  Piches  and  Perene  Valleys,  eastern  Peru,"*  completely  lacks  any  hya- 
line area.  The  Pejivalle  male  has  the  field  almost  entirely  opaque,  the 
hyaline  section  being  represented  merely  by  a  less  opaque  strip  proximad 
along  the  humeral  vein  trunk.  The  Eden  and  Great  Falls  series  show 
conditions  from  that  found  in  the  Jiminez,  Colombia,  male  to  an  opposite 
extreme  virtually  as  generally  opaque  green  as  the  Pejivalle  individual, 
while  the  San  Antonio,  British  Honduras  specimen  is  faintly  less  opaque  than 
the  Colombian  male.  It  is  thus  evident  that  while  the  Guianan  males  have 
the  marginal  field  of  the  tegmina  more  completely  hyaline,  this  is  probably 
a  relatively  local  contlition;  that  lower  Amazonian  males  show  increasing 
opacity;  and  that  while  in  Costa  Rica  and  Peru  we  find  the  greatest  degree 
of  the  same,  to  the  northward  the  degree  of  transparency  aiii)ears  to  in- 
crease. It  is  completely  evident  that  two  species  are  not  represented,  nor 
even  definable  geographic  races  of  one. 

The  variety  mcaragiiae  was  based  on  a  single  male,  said  to  differ  from 
ovalifolia  (=  hyalina)  of  the  Guianas  in  that  the  cerci  are  shorter,  more 
terete,  the  articles  more  abbreviate  and  the  distal  article  hebetate.  This, 
as  suggested  by  Saussure  and  Zehntner,  is  purely  individual  and  probably 
due  to  injury  or  regeneration.  A  male  from  Maroni,  French  Guiana,  now 
before  me,  has  one  cercus  of  somewhat  similar  character,  the  other  one 

If*  May.  1931;  (J.  J.  White);  [Hebard  Cln.l. 

Length  of  body,  94  mm.;  length  of  pronotum,  31.5;  greatest  width  of  pronotum, 
72;  length  of  tegmen.  71  5;  width  of  marginal  field  of  tegmen,  6.6. 

Elevation,  2000-3000  feet;  [U5.N.M.]. 
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being  lacking,  and  I  am  convinced  this  condition  is  abnormal.  Those  males 
from  Nicarasaia.  now  before  me,  with  uninjured  cerci,  have  them  perfectly 
normal  in  length,  shape  and  the  marked  acutcness  of  the  distal  article. 

The  i)rcsent  collection  includes  the  very  large  egg-mass  of  a  mantid 
which  probably  was  made  by  this  species.  It  was  found  at  Station  52 
miles  on  the  Atlantic  Railroad,  near  Peralta,  Costa  Rica,  August  4,  1927, 
by  C.  H.  Lankestcr.  Its  general  dimensions  are,  length,  50  mm.;  greatest 
width,  40;  thickness  18.  The  structure  is  loose  and  spongy,  built  up  of 
successive  delicate  vertical  layers,  arcuate  in  transverse  disposition  on  each 
side  of  the  central  egg  group.  It  had  apparently  been  fastened  by  one 
whole  side  to  a  flat  surface,  either  a  board  or  tree-trunk. 

In  distribution  the  species  ranges  from  British  Honduras  (San  Antonio) 
south  to  western  Colombia  and  the  eastern  slopes  of  the  Peruvian  Andes 
(Piches  and  Perene  Valleys) ,  eastward  to  the  Guianas  and  the  eastern  part 
of  the  State  of  Para,  Brazil.  What  the  area  of  distribution  in  Brazil  south 
of  the  main  Amazon  is,  remains  to  be  determined.  The  genus  and  species 
is  Olio  of  the  humid,  lowland  Tropical  Zone.  In  Costa  Rica  the  highest 
and  only  point  from  which  it  is  definitely  known  (Pejivalle),  is  at  1860 
feet  elevation.  In  seasonal  occurrence  it  is  before  me  from  as  early  as 
Pebruary  (Nouveau  Chantier)  to  definitely  as  late  as  August  (several 
localities).  Almost  nothing  is  known  regarding  the  habits  of  the  species. 
A  female  from  Jimincz,  Colombia  is  labeled  as  having  been  taken  while 
at  rest  under  leaves." 

CHOERADODINAE 
CHOBRADODIS  Serville 

Chcn  rado'lh  Serville.  Ann.  Sci.  Xat.,  XXII.  p.  50,  (1831). 

Craurusa  Bunueister.  Hundb.  der  Entom..  II.  Abth.  II.  \^\.  1.  p.  542.  (ISSS).'"^ 

Genotype  (by  designation  of  Giglio-Tos,  1927).  —  C.  strumaria  (Lin- 
naeus) }^ 

This  genus  is  one  of  the  few  mantid  entities  possessing  lateral  foliaceous 
expansions  to  the  prothorax.  It  includes  a  number  of  tropical  American 
species,  and  also  two  Oriental  forms,  one  of  the  latter  probably  confined 
to  Ceylon  (C.  squilla),  the  other  occurring  also  in  peninsular  India  north 
to  the  Khasi  Hills  of  Assam  (C  cancellata) . 

The  exact  number  of  species  found  in  South  America  is  still  uncertain, 
£L8  the  genus  requires  revisionary  work  before  this  can  definitely  be  deter- 
mined. As  found  in  America,  however,  Choeradodis  breaks  into  two  groups 
on  the  character  of  the  spination  of  the  dorsal  margin  of  the  cephalic  coxae. 

Based  solely  on  the  Asiatic  C.  cancellata  (Fabricius). 

I'^^Kirby  in  190t  (.'^ynon.  Catal.  Orth..  I,  p.  219)  indicated  as  the  senotype  C. 
rhombicollis  (Latreille),  which  designation,  however,  cannot  hold,  as  rhombicoUis  was 
not  one  of  the  originally  included  species.  The  subsequent  designation  of  Giglio-Tos 
meets  this  requirement  and  consequently  is  valid. 
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One  of  these  groups  is  basically  Guianan  and  Amazonian,  the  other  Cen- 
tral American.  Colombian,  and  Ecuadorian.  But  a  single  species  is  found 
in  Central  America. 

Choeradodis  rhombicollis  (Latreille).^<'9    piate  9,  figures  1-5. 

Maiilis  rhojnbicoUis  Lati'cillc,  in  Humboldt  and  Bonpland,  Roc.  Obscrv.  Zoo),  et 
Anat.  Comp.,  II,  p.  103,  pi.  XXXIX,  figs.  2  and  3,  (1817),'  [  S  ;  locality  not 
given,  but  is  undcrsood  to  be  the  interior  of  "New  Spain  "  J. 

Choeradodis  serviUci  Wood-Mason,  Journ.  Asiat.  Soc.  Bengal,  XLIX,  pt.  2,  p.  S3, 
(1880).  [  $  ;  Cache  iCachi],  Costa  liica:  juv.  Chiriqui,  [Panama] ] .—Wood- 
Mason,  .lourn.  Asiat.  Soc.  I3engal,  LIII,  pt.  2,  p.  240,  fig.  8,  (18S4),  Isame 
material]. — Wood-Mason,  Catal.  Mantodea,  no.  1,  p.  14,  figs.  7  and  12,  (1889), 
[same  material].— Saussure  and  Zehntner,  Biol.  Centr.-Amer.,  Orth.,  I,  p.  126, 
]il.  IX.  figs.  1  and  2,  (1894),  [5,9;  Panima,  Vera  Paz.  Guatemala;  Clioiitales, 
Nicaragua;  Cache  [Cachi],  Costa  Rica;  Volcan  de  Chiriqui,  2000-3000  feet, 
Panama].— Giglio-Tos,  Das  Tierreich,  Lief.  50,  p.  337,  (1927),  [Colombia,  Casta 
Rica.  C.uatemala.  Nicaragua,  Panama]. 

Choeradodis  brunneri  Wood-Mason,  Journ.  Asiat.  Soc.  Bengal,  LI,  pt.  2,  p.  21, 
(1882),  [$  and  juv.;  Santa  Fe  de  Bogotd,  New  Grenada  [Colombia]]. 

La  Emilia,  Guapiles  District.   Elevation  about  1000  feet.  September 

14,  1927.   (Refan;  beaten  from  low  vegetation  in  clearing  of  dense  forest.) 

One  female. 

Cachi.    ( C.  H.  Lankester.)    Two  males. 

Tarbaca.'"   May  to  July,  1903.    (Underwood.)    One  male.  [Hebard 

Gin.] 

Ciruelas."-    (A.  Alfaro.)    One  male. 

Pozo  Aziil  de  Pirris.  (Carriker.)  One  male,  one  female.  [Hebard  Cln.] 
"  Costa  Rica."    (Carriker.)    Two  males.    [Hebard  Cln. J 

Serville's  C.  peruviana  (Hist.  Nat.  Ins.,  Orth.,  p.  207,  (1839))  has  been  placed 
as  a  synonym  of  rhombicoUi'i  by  Giglio-To.s  (Das  Tierreich,  Lief.  50,  p.  337,  (1927)). 
The  name  was  based  on  a  specimen  lacking  the  abdomen,  presumed  to  he  a  female,  but 
which  in  all  ]>robability  is  a  male,  judging  from  the  description.  Until  we  know  more 
concerning  the  species  of  the  genus  occurring  in  Peru,  1  prefer  to  withhold  couunent. 

Hebard  recently  (Trans.  Amer.  Entom.  Soc,  LIX,  p.  29,  (1933))  has  placed  as  a 
s3monym  of  this  species  Beier's  Choeradodis  columbica  (Mitt.  Zool.  Staatsinst.  u.  Zool. 
Mus.  Hamburg,  XLV,  p.  16,  (1931),  Colombia]).  An  examination  of  Beier's 

description  shows,  however,  that  he  was  correct  in  referring  columbica  to  the  neighbor- 
hood of  strumaria,  to  which  it  is  more  nearly  related.  The  spination  of  the  cephalic 
coxae,  as  described  by  Beier,  indicates  the  proper  position  of  the  species  and  removes 
it  from  the  vicinity  of  rhombicoUis.  Hebard  was  misled  by  the  pronotal  form  of 
columbica,  which  suggests  that  of  rhojnbicoUis,  and  also  by  the  jtronounced  variability 
of  the  black  markings  of  the  internal  face  of  the  cephalic  femora  known  to  exist  in  the 
latter  species.  While  I  have  seen  males  Of  rhombicollis  with  the  pronotal  measure- 
ments equal  to  those  of  columbica,  I  have  yet  to  see  one  of  the  former  with  the 
tegmina  as  long  as  66  millimeters,  the  length  given  for  columbica.  Apparently  columbica 
is  a  western  analog  of  sirumaria,  either  a  distinct  species  or  a  geographic  race,  unless 
its  features  should  be  covered  by  individual  variation  in  typical  Guianan  strumaria. 

110 The  date  usually  given  for  the  whole  volume  is  1833,  but  as  Sherborn  has  .shown 
(Ann.  and  Mag.  Nat.  Hist.,  (7),  III.  p.  428,  (1899))  livraison  10  of  the  second  volume, 
which  contained  page  103,  was  published  in  1817. 

m  South  of  San  Jos6,  about  six  kilometers  from  the  town  of  Aserri. 

A  station  on  the  Pacific  Railroad,  near  ihe  Rio  Ciruclas,  between- San  Antonio 
de  Belen  and  Turrucares.   Elevation  somewhat  over  600  meters. 
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After  a  careful  examination  of  the  literature  involved  I  fully  agree  in 
the  synonymy  of  servillei  and  brunncri,  given  above,  which  was  established 
by  Hebard  in  1923."^  With  a  series  of  the  species  before  me  consisting 
of  twenty-four  males  and  eight  females,  I  find  there  is  no  possibility  of 
recognizing  more  than  a  single  si)ccieS;  which  shows  in  both  sexes  variation 
in  the  pronotal  outline,  in  general  size  and  in  the  extent  and  shape  of  the 
black  markmgs  on  the  internal  lace  of  the  cephalic  femora.  The  two 
Cachi  males  and  three  from  a  limited  area  in  eastern  Nicaragua"*  show 
in  each  small  series  enough  variation  in  pronotal  form  to  demonstrate  the 
impossibility  of  using  the  exact  outline  of  the  expansion  as  a  specific  feature. 
The  accompanying  photographs  (Plate  9,  figs.  1-5)  show  this  more  clearly 
than  any  amount  of  description.  In  proportions  of  the  pronotal  expansion 
the  two  Cachi  males  alone  show  the  following  extremes:  length,  18,21  mm.; 
greatest  width  of  expansion,  24.5,25.2.  In  general  size  the  smaller  of  the 
Cachi  males  and  that  from  Pozo  Azul  de  Pirris  show  the  following  ex- 
tremes:  length  of  body,  52,59  mm.;  length  of  pronotum,  18,23;  greatest 
width  of  expansion  of  pronotum,  24.5,30.5;  length  of  tegmen,  48.5,54.5; 
greatest  width  of  tegmen,  14,16.5. 

While  it  is  evident  there  is  a  considerable  amount  of  individual  varia- 
tion in  size,  there  is,  ai)parently,  a  fair  regional  constancy,  at  least  judging 
from  the  relatively  extensive  representation  of  the  male  sex  available.  In 
Costa  Rica  the  male  specimens  from  Tarbaca,  Cachi,  and  Ciruelas  are 
smaller  than  that  from  Pozo  Azul  de  Pirris,  which  is  as  would  be  expected, 
while  the  La  Emilia  female  is  slightly  larger  than  that  from  Pozo  Azul  de 
Pirris.  This  is  definitely  correlated  with  the  evidence  of  the  remainder  of 
the  whole  series  studied,  i.  e.  that  the  optimum  size  is  found  in  the  low- 
land rain-forest  Tropical  Zone,  and  that  little  size  difference  is  noted  be- 
tween individuals  from  the  most  northern  and  most  southern  points  within 
this  zone.  As  Cachi  is  virtually  at  the  upper  border  of  the  TVopical  Zone, 
and  Tarbaca  is  above  it,  while  Ciruelas  is  on  the  drier  Pacific  slope,  we 
find  there  an  evident  depauperation  in  size. 

The  black  markings  on  the  internal  face  of  the  cephalic  femora  show 
so  much  variation  in  extent  in  any  series,  it  is  at  once  evident  no  specific 
value  can  be  given  to  the  extremes  or  numerous  intermediate  conditions 
of  the  maculations  there  found.  There  is  no  rorrclation  of  their  extent 
with  any  special  shapr  of  the  jn-onotal  expansion,  neither  is  the  same 
feature  sex  correlated,  although  extensively  marked  specimens  are  propor- 
tionately more  numerous  among  the  females.  There  is  also  no  areal  or 
geographic  correlation  of  the  extent  of  this  marking. 

11''' Trans.  Amcr.  Entom.  Soc,  XLVIII,  p.  338. 

ii-^Eden,  Nicaragua  (14°,0'N,;  64°  26' W) ;  June-September,  1922;  (J.  S.  Mc- 
Kenzie);  one  male:  August  28,  1922;  (J.  S.  McKenzie);  one  male.  Great  Falls,  Pis 
Pis  Kwer,  ten  miles  nortibwest  of  Eden,  Nicaragua;  April  23,  192S2;  (Wharton  Huber) ; 

one  male. 
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The  di^tribuiiuii  of  rlwinbicollis  exteiuls  from  Britis-li  Honduras  (Piinta 
Gorda  "■"')  and  central  (Pnnima,  Vera  Paz  I  and  eastern'^*'  Cluatemala 
south,  within  ito  area  of  zonal  occurrence,  to  Ecuador,  both  eastern  and 
western.'"  AVhat  the  eastern  limits  of  its  distribution  in  northern  South 
America  are,  remains  to  be  determmed.  Within  Costa  Rica  the  species  is 
one  of  the  Atlantic  Tropical  Zone  rain-forest  belt,  and  of  suitable  areas  of 
the  Pacific  Tropical  semi-arid  district,  also  occurring  in  apparently  local- 
ized areas  in  the  Meseta  Central  (Tarbaca),  probably  as  an  intrusive  from 
the  Pacific  side.  The  sole  locality  in  Costa  Rica  from  which  the  species 
was  previously  known  is  Cachi. 

Little  is  known  of  the  habits  of  the  species,  other  than  that  the  males 
Are  sometimes  attracted  to  lights  at  night,  while  the  females  have  been 
encountered  in  daytime  in  clearings  in  dense  forest,  hiding  in  low  vege- 
tation. Seasonally  the  species  occurs  adult  from  as  early  in  the  year  as 
February  (Funta  Gorda,  British  Honduras)  in  Central  America,  and  in 
F^cuador  as  early  as  January  3,^^*  to  at  least  as  late  as  September  14 
(La  Emilia). 

MANTIXAE 
STAGMOMANTIS  Saussure 

Stagmomantis  Saussure,  Mittheil.  Schweiz.  Eatom.  Gesell.,  Ill,  p.  56,  (1869). 

Leptococe  Rehn,  Genera  Insectorum,  Orth.,  Mantidae,  Vatinae  (fasc.  119),  pp.,  11, 
(1911).    (Genotype. — L.  thoracim  Hvlm—Stafjmomanlis  caroUim  (Johanns.) .) 

Stauromantis  Giglio^Tos,  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  54,  (1917).  (Geno- 
type.— Stagmomantis  theophUa  Rehn.) 

A'irotnar}! is  Giirlio-Tos.  idem,  p.  55.    (Genotype. — }fanli-'^  Jimbata  Hahn.) 

UromanLis  Gifili<>-T<).s,  idem,  p.  56.  (Genotype. — Stagmomantis  nahua  Saussure.) 

Uromanlis  Ciiglio-Tos,  idem,  p.  56.  (Genotype.-^£a{7momantt8  heterogamia  Saus- 
.sure  and  Zchntner.) 

Genotype. — By  subsequent  designation  of  Rehn,  1904/^'  Gryllus  {Man- 
tis)  carolimis  Johannpon. 

The  synonymy  <2;iv('n  above  ha>  l)oen  due  io  two  cau.ses,  the  first,  that 
for  Leptococe,  bein^-  the  imperfect  definition  of  the  subfamily  Vatinae  in 
virtually  all  literature  of  the  past,  and  .-econd,  the  unwarranted  subdivision 
of  a  quite  definite  natural  group  into  a  number  of  supposedly  valid  genera. 
The  relegation  of  Leptococe  to  synonymy  is  discussed  on  a  subsequent  page 
under  Stagmomantis  Carolina.  The  creation  of  that  genus  was  entirely  due 
to  the  emphasis  which  authors  had  placed  on  tiie  carinalion  of  certain 
limbs,  a  feature  which  for  decades  also  had  obscured  the  true  position  of 

"M-'ehniary.  1931;  (J.  J.  White);  one  male;  [Hebard  Cln.]. 

"«  Morales,  Guatemala;  June.  1929;  (J.  J.  White);  one  male;  [Hebard  Cln.]. 

In  addition  to  the  Ecuador  material  already  reported  by  Hebard  (Proc.  Acad. 
Nat.  Sci.  Phili\..  LXXVI,  p.  131.  (1921))  T  havo  hofore  me  two  males  from  Dos  Puentes, 
Ecuador;  elevatiou.  1750  feet;  January  3,  1931;  (W.  J.  Coxey) :  one  female  from 
Bucay,  Ecuador;  (F.  Campos  R.). 

^  1  ^  The  specimens  recorded  above  from  Dos  Puentes. 

n»  Proc.  U.  S.  Nat.  Mus.,  XXVII,  p.  562. 
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tlie  genu:5  Slagmatoptera,  and  caused  it  to  be  removed  to  the  Vatinae, 
while  its  correct  position,  as  here  >ho\vn.  is  very  clobC  to  Stagnioniantis. 

The  so-called  genera  intcj  which  Giglio-Tos  split  Stag  mo  mantis  of 
authors,  have  already  been  placed  in  synonymy  by  Hebard/-*^  who  at  that 
time  expressed  his  conviction  that  the  characters  used  "  have  at  best  no 
higher  than  group  value  within  the  genus."  With  this  conclusion  I  thor- 
oughly agree,  after  an  examination  of  over  nine  hundred  adult  specimens 
of  the  species  here  considered  to  belong  to  Stagmomantis,  and  representing 
all  which  appear  to  be  valid.  This  entire  series  is  contained  in  the  Phila- 
delphia collections. 

To  apply  consistently  the  "yard-stick"  used  by  Giglio-Tos  in  the 
recognition  of  his  divisions  as  genera,  would  result  in  a  meaningless  and 
imwarranted  multiplication  of  generic  names,  completely  beclouding  the 
fimdamental  theory  that  genera  are  to  illustrate  relationship,  and  not 
merely  to  magnify  minor  differences.  Giglio  Tos'  attempt  to  follow  his 
"  rule  of  thumb  "  in  this  respect  has  resulted  in  several  cases,  in  his  re- 
moval from  one  anotlicr  of  closely  related  species,  and  their  arrangement 
as  misfits  with  others  having  nothing  in  common,  except  the  single  feature 
used  by  him  as  of  outstanding  imi)ortance.  In  addition  some  of  these 
so-called  generic  features  are  purely  relative,  such  as  the  degree  of  em- 
phasis of  the  teeth  on  the  cephalic  coxae  and  the  length  of  the  tegmina  in 
the  females  of  various  species. 

Of  the  genera  split  off  by  Giglio-Tos  from  the  previous  conception  of 
Stagmomantis  but  one,  that  of  Isomantis,^^^  based  on  Mantis  domingensis 
of  Beauvois,  a  species  confined  to  certain  of  the  Greater  Antilles,  is  a  recog- 
nizable genus,  possessing  as  it  does  a  combination  of  characters  not  found 
in  the  species  here  considered  to  belong  to  Stagmomuntis.  This  opinion  is 
in  agreement  with  that  already  expressed  by  Hebard  regarding  Isom^ntis.^*' 

The  various  groups  of  species  which,  after  extensive  study,  I  feel  are 
recognizable  in  Stagmomantis,  do  not  accord  with  the  entities  into  which 
Giglio-Tos  broke  that  genus,  largely  due  to  his  knowledge  of  certain  species 
having  been  drawn  solely  from  the  literature.  With  a  number  of  these 
species  before  me  as  type,  paratypic  or  topotypic  material,  it  is  possible 
to  give  a  more  logical  specific  arrangement  than  that  of  Giglio-Tos'  mono- 
graph.^--' 

In  showing  the  relationship  of  Stagmoiiuuitis  lo  the  more  closely  allied 
genera,  I  would  jdace  before  it  the  above-mentioned  Isoinantis  Giglio- 
Tos.^^*    This  Antillean  genus  has  certain  very  definite  and  distinctive 

120  Trans.  .\in(>r.  Enfom.  Soc,  XLVIII,  p.  339,  (1923). 

121  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  54,  (1917). 

122  Trans.  Amer.  Entom.  Soc,  XLVIII,  p.  339,  (1923). 
128  Das  Tierreich,  Lief.  50,  pp.  378-389,  (1927). 
i2*'Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  54,  (1917). 
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features  when  compared  with  Stagmomantis,  such  as  the  tran>;verse  teg- 
minal  stigma  [9)  or  stigmal  spot  {$),  the  hyaline,  non-tesscllate  char- 
acter of  a  considerable  i)art  of  the  wings  of  the  female,  and  the  strongly 
bifid  apex  of  the  robust,  instead  of  simple,  elongate  falcate  or  spiniform, 
sinistral  ventral  genital  valve  of  the  male.  The  latter  feature  alone  is  an 
unusual  one,  in  no  way  even  suggested  by  any  Stagmomantis. 

Arranging  the  species  of  Stagmomantis  in  species  group  which  ai)pear 
to  be  natural,  and  proceeding  progressively  from  those  which  in  certain 
features  resemble  more  nearly  Isomantis,  we  have  the  following  disposition: 

.  C  vcnusia  S.  it  Z. 

Heterogamia  Group    J  parvidcntata  Beier 

i  heterogamia  S.  A  Z. 

(■  nahua  Sauss. 

Nahua  Group    J  ^idna  Sauss. 

I  centralis  G.-T. 

Calif ornica  Group    i  calijomix^a  'R.  &  H. 

I  colorala  Heb. 

Floridensis  Group   fioridensk  Davis 

Carolina  Group    \hehardi  Rehn  >2." 

\  Carolina  (Johaun.) 

Fratema  Group   fratema  S.  &  Z. 

Gracilipes  Group   gracUipes  Rehn 

Limbata  Group    J  limbata  (Hahn) 

\  montana  S.  &  Z. 

Theophila  Group   theophila  Rehn 

This  arrangement  has  been  based  on  a  comparative  analysis  of  a  dozen 
or  more  characters  in  all  the  species.  Among  these  features  are  the  shape 
and  degree  of  curvature  of  the  hook  on  the  dorsal  and  the-  spine  of  the 

ventral  sinistral  genital  valves  of  the  male,  the  truncate,  convex  or  emar- 
ginate  character  of  the  margin  of  the  inter-stylar  apex  of  the  ultimate  ster- 
nite  (subgenital  plate)  of  the  same  sex,  the  shape  of  the  ultimate  tergite 
(supra-anal  plate)  of  the  female,  the  general  type  of  spination  of  the 
ccjihalic  coxae,  the  >hai)e  and  proportions  of  the  facial  shield,  the  presence 
and  character,  and  degree  when  ))rcsent,  of  any  infuscation  of  the  wings  in 
both  sexes,  the  form  and  marginal  spination  of  the  pronotum,  and  the 
general  shape  and  proportions  of  the  organs  of  flight  in  both  sexes.  The 
transparent  or  opaque  character  of  the  marginal  field  of  the  male  tegmina, 
which  was  so  strongly  dwelt  upon  by  Giglio-Tos,  appears  to  me  to  be  far 
less  fundamental  and  valuable  than  the  features  given  above. 

The  groups  here  recognized  show  definite  geographic  analogies  in  the 
distribution  of  their  component  species,  and  would  seem  to  represent  inde- 
pendent stocks  in  the  evolutionary  development  of  the  genus.  The  limita- 

Described  in  Trans.  Amer.  Entom.  Soc,  LXI. 
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tions  of  a  linear  sequence  naturally  to  some  extent  mask  what  would 
appear  to  be  tlieir  phylogenetic  arrangement.  The  California  Group  clearly 
represents  one  divergent  stock,  the  Gracilipes  Group  another  and  the  Fra- 
terna  group  a  third,  each  probably  diverging  from  the  phylogenetic  trunk 
at  a  point  approximately  as  in  the  above  linear  sequence.  The  California 
Group  has  distinctive  male  .uenital  features  (i.  c.  of  both  dorsal  and  ventral 
sinistral  valves  and  of  the  apex  of  the  ultimate  sternite).  as  well  as  very 
definite  color  peculiarities  of  abdomen,  tegmina  and  wings  in  its  brown 
phase  individuals.  The  Gracilipes  Grou])  has  in  its  single  species  a  readily 
recognized  combination  of  features,  of  which  the  triangularly  produced 
ultimate  tergite  (supra-anal  plate)  of  the  female  is  found  in  no  other 
Stagmomantis.  The  Fratema  Group,  made  up  solely  of  fratema,  is 
puzzling,  showing  as  it  does  certain  tendencies,  as  the  bisinuately  transverse 
ultimate  tergite  of  the  female,  the  slightly  convex  margin  of  the  ultimate 
sternite  in  the  male,  and  the  shape  of  the  head  and  pronotum,  which  are 
shared  to  a  marked  degree  with  other  groups,  but  in  the  broad  and  de- 
pressed, cultriform  yet  apically  spiniform  ventral  sinistral  genital  valve  of 
the  male  it  is  distinctive  and  unique,  the  only  suggestion  of  this  elsewhere 
in  the  genus  being  the  faintest  possible  one  in  the  otherwise  very  different 
Gracilipes  Group. 

The  Theophila  Group  very  definitely  shows  the  relationship  which 
Stagmomantis  bears  to  the  genus  Stagnuifopti  rn.  The  latter  must  be  bodily 
removed  from  the  subfamily  Vatinae.  where  it  has  rejiosed  for  many  years, 
and  placed  in  tlic  iiniiiediate  neighliorhood  of  St(i(i tnoinantis.  The  sub- 
family Vatinae.  as  it  has  been  generally  tmderstood,  is  an  arbitrary  and 
unnatural  assemblage,  whicli  must  be  dismembered  if  we  are  to  have  con- 
sistent and  balanced  values  in  the  i)rimary  divisions  of  the  Mantidae. 
At  this  writing  time  and  space  do  not  permit  tins  to  be  taken  up,  but  the 
present  critical  study  of  Stagmomantis  demonstrates  beyond  any  question 
the  necessity  for  removing  Stagmaioptera  from  the  Vatinae  and  placing  it 
in  the  immediate  vicinity  of  Stagmomantis,  the  Theophila  Group  definitely 
establishing  the  relationship  of  the  two  genera.  The  sole  character  which 
has  been  utilized  to  hold  together  the  Vatinae  is  the  carination  of  the 
caudal  tibiae,  and  this  is  intimated  quite  definitely  in  Stagmomuntis  lim- 
bata,  montana,  and  theophila,  so  much  so  that  the  female  sex  of  each  of 
the  latter  two  had  been  described  as  species  of  Stagmatoptcrn. 

Distribution. — Tlic  genus  Stagmomantis  is  one  of  the  widest  distributed 
genera  of  New  World  Mantidae,  although  a  single  wide-ranging  species 
(Carolina)  is  responsible  for  most  of  the  i)eripheral  points  of  the  generic 
distribution.  The  most  northern  points  of  the  range  of  the  genus  are  ex- 
treme southern  Pennsylvania,  central  Ohio  and  Indiana,  sotithcrn  Illinois, 
Missouri,  Kansas,  southeastern  Nebraska,  central  Colorado,  southern  Utah, 
southern  Nevada  and  southern  California.    Thence  it  extends  southward 
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to  Florida  and  the  Gulf  Coast,  across  Mexico  and  Central  America  (except 
at  high  altitudes) ,  and  into  northern  South  America,  ranging  east  to  British 
Guiana  and  Trinidad,  south  to  the  Amazon  at  Obidos,  Brazil,  and  in  the 
Andean  region  at  least  as  far  as  Ecuador. 

Key  to  Costa  Rican  Species  of  Stagmomantis 

Males 

1.  Spination  of  flexor  maririn  of  rcphalic  coxae  well  spaced,  biseriate, 

the  larger  one>  laiiieilalo-clciitate,  strikingly  evident.  Lateral 
margins  of  pronotiun  in  large  part  rather  closely  dentate. 

theopkila  Rehn 

Spination  of  flexor  margin  of  cephalic  coxae  weaker,  in  some  species 
almost  obsolete,  when  evident  usually  biseriate,  the  larger  ones 
never  lamellato-dentate.  Lateral  margins  of  pronotum  unarmed 
or  at  most  denticulate   2 

2.  Wings  clear  hyaline,  not  iiifuseate   3 

Wings  infuseate  to  a  variable  degree,  or  when  infuscation  is  weak 

the  marginal  field  of  the  tegmina  is  opaciue   5 

3.  Pronotmn  with  lateral  margins  of  shaft  almost  entirely  subparallel; 

outline  of  cephalic  third  of  pronotum  showing  a  definite  constric- 
tion cephalad  of  snjir.'i-coxal  expansion,  not  as  a  whole  ovate. 
T>inibs  more  slender.   Marginal  held  of  tegmina  at  least  in  part 

hyaline   4 

Pronotum  with  lateral  margins  of  shaft  concave  for  much  of  their 
length;  outline  of  cephalic  third  of  pronotum  regularly  elongate 
elliptical.  Marginal  field  of  tegmina  opaque.  (Dorsal  sinistral 
genital  valve  strongly  recurved  at  ai^ex.) 

m.  montana  Saussure  and  Zelmtner  (clear  winged  type) 

4.  Size  larger.   Form  moderately  robust.   Marginal  field  of  tegmina 

entirely  hyaline.    (Dorsal  sinistral  genital  valve  blunt  at  apex, 

not  distinctly  recurved  cdroJina  f.Tohannson) 

Size  smaller.  Form  quite  slender.  Marginal  field  of  tegmina  at 
least  in  part  opaque.    (Dorsal  sinistral  genital  valve  ?) 

parvidentata  Beier  (clear  winged  type) 

5.  Pronotum  with  outline  of  ceiihalie  third  of  pronotum  regularly  elon- 

gate elliptical.  Cephalic  limbs  more  robust,  flexor  margin  of 
cephalic  coxae  with  distinct  biseriate  armament.  Dorsal  sinis- 
tral genital  valve  strongly  recurved  at  apex. 

m.  montana  Saussure  and  Zehntner  (infuseate  winged  type) 
Pronotum  with  lateral  margins  of  oejihalic  third  of  pronotum  show- 
ing a  definite  constriction  cephalad  of  supra-coxal  expansion. 
Cephalic  limbs  less  robust;  flexor  margin  of  cephalic  coxae  with 
armament  weak  or  even  subobsolete.  Dorsal  sinistral  genital 
valve  at  most  but  briefly  recurved  at  apex   6 

6.  Form  more  robust.    Pronotum  less  attenuate,  stouter,  suj^-a-coxal 

dilation  less  pronounced  and  more  gradual  proportionately.  (Mar- 
ginal field  of  tegmina  opaque.)  centralis  (Giglio-Tos) 

Form  more  slender.  Pronotum  distinctly  more  slender,  supra-coxal 
dilation  more  sharply  and  strongly  pronounced   7 
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7.  Pronotum  not  exceptionally  elongate,  shaft  of  average  proportion?, 

least  width  of  shaft  contained  barely  six  times  in  length  of  same. 
Marginal  field  of  tegmina  hyaline  or  subhyaline,  not  definitely 

opaque   S 

Pronotum  markedly  elongate,  shaft  very  narrow  and  attenuate, 
least  width  of  shaft  contained  nearly  or  quite  ten  times  in  length 
of  same.  Marginal  field  of  tegmina  opaque   9 

8.  Fonn  more  robust.  Head  more  transverse,  eyes  more  protuberant 

laterad.  Pronotum  with  supra-coxal  exixansion  sharper,  faintly 
subobtusc-angulate ;  lateral  margins  of  collar  and  shaft  of  prono- 
timi  distinctly  denticulate.  Apex  of  dorsal  sinistral  genital  valve 
with  apical  recurvature  short,  thick  and  shari)ly  bent  downward. 
Spine  of  ventral  sinistral  genital  valve  regularly  arcuate  and 

tapering  nahua  Saussure 

Form  more  attenuate.  Head  less  strongly  transverse,  eyes  less  pro- 
tuberant laterad.  Pronotum  with  supra-coxal  expansion  slightly 
less  decided,  in  outline  more  evenly  arcuate;  lateral  margins  of 
collar  and  shaft  of  pronotum  very  obsoletely  denticulate.  Apex 
of  dorsal  sinistral  genital  valve  wdth  apical  recur\'ature  more 
delicate  and  open.  Spine  of  ventral  sinistral  genital  valve  (juite 
sharply  arcuate-rectangulate  near  base,  the  i)ortion  distad  acic- 
ulate  vicina  Saussure 

9.  Denticulations  of  flexor  margin  of  cephalic  coxae  and  lateral  mar- 

gins of  pronotum  definite  but  fine.  Tegmina  with  cross-veins  of 
most  of  discoidal  field  flexed  sigmoid,  their  trend  not  as  a  whole 
at  right  angles  to  main  veins. 

parvidentata  Beier  (infuscate  winged  type) 
Denticulations  of  flexor  margin  of  cephalic  coxae  and  lateral  mar- 
gins of  pronotinn  subobsolete  to  obsolete.    Tegmina  with  cross- 
veins  of  most  of  discoidal  field  basically  transverse,  their  trend 
as  a  whole  at  right  angles  to  main  veins. 

heterogamia  Saussure  and  Zehntner 

Females 

1.  Tegmina  and  wings  not  reaching  caudad  of  caudal  coxae   2 

Tegmina  and  wings  reaching  caudad  of  caudal  coxae   4 

2.  Pronotum  with  supra-coxal  expansion  distinct  and  quite  evident, 

although  rounded.  Tegmina  with  maiginal  field  evenly  and  not 
sharply  narrowing  in  distal  third.  Head  in  general  elevation 
more  triangular,  occipital  line  of  same  straighter  seen  in  cephalic 
aspect,  juxta-ocular  sections  of  same  more  distinctly  set  off  from 

remainder  of  occiput  nahiia  Saussure 

Pronotum  with  supra-coxal  expansion  much  less  evident  rounded 
dilations  of  lateral  margins.  Tegmina  with  marginal  field  having 
distal  fourth  rather  sharply  arcuate-sinuate  to  tegminal  apex. 
Head  in  general  elevation  less  strongly  triangular,  occipital  line 
of  same  slightly  more  arcuate  seen  in  cephalic  aspect,  juxta- 
octilar  sections  of  same  very  weakly  set  off  from  remainder  of 
occiput   3 

3.  Size  averaging  smaller  (pronotum,  12.5-14  mm.).    Pronotum  with 

cephalic  fourth  broader,  lateral  margins  there  subparallel  for  a 
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short  distance,  not  evenly  converging'  from  snpra-coxal  expan-ion 
to  cephalic  extremity.    Apices  of  wings,  when  closed,  abruptly 


truncate  vicina  Saussure 

Size  averaging  larger  (pronotum,  15-20  mm.).    Pronotum  with 

cephalic  fourth  narrower,  lateral  margins  there  more  evenly  con- 
verging cephalad  from  pupra-coxal  expansion.  Apices  of  wings, 
when  closed,  rounded  rectangulate  centralis  (Giglio-Tos) 


4.  Form  elongate,  build  delicate  for  sex.  Pronotum  with  its  shaft  long 

and  very  slender;  lateral  pronotal  margins  delicately  and  briefly 
spined.  Tcuniina  and  wings  covering  no  more  than  half  of  al)- 
domen.  I'ltimate  tergite  (supra-anal  plate)  very  short,  strongly 
transverse,  with  distal  margin  weakly  bisinuate. 

heterogamia  Saussure  and  Zehntner 

Form  less  elongate,  more  robust,  Pronotum  with  shaft  less  atten- 
uate; lateral  pronotal  margins  markedly  spinosc.  Tegmina  and 
wings  covering  all  or  at  least  three-fourths  of  abdomen.  Ulti- 
mate tergite  (supra-anal  plate)  low  trigonal  or  distinctly  produced 
mesad,  with  distal  margin  of  production  broadly  arcuate  or  bis- 
arcuate   5 

6.  Size  averaging  smaller.  Tegmina  with  marginal  field  relatively 
narrow,  at  widest  i)oint  never  eciual  to  more  than  one-fourth  of 
total  width  of  tegmen;  stigma  broader,  more  oval.  Pronotum 
with  lateral  margins  of  shaft  in  large  part  sub-parallel.  Head  in 
cephalic  aspect  more  strongly  transverse,  eyes  more  globose; 
facial  scutcllmn  more  strongly  transverse  rnrolina  fJoliannson) 

Size  averaging  larger.  Tegmina  with  marginal  field  distinctly 
broader,  at  widest  point  equal  to  not  less  than  a  third  of  total 
width  of  tegmen;  stigma  narrow,  linear.  Pronotum  with  lateral 
margins  of  shaft  never  straight,  in  middle  always  incurved  to 
some  degree.  Head  in  cephalic  aspect  1p=s  transverse,  more  dis- 
tinctly trigonal,  eyes  less  globose;  facial  scutellum  proportion- 
ately higher   6 

6.  Head  in  cephalic  aspect  more  equilateral.  Pronotum  more  robust 
in  build,  with  cephalic  half  distinctly  and  as  a  whole  elongate 
elliptical  in  general  outline;  spination  of  lateral  margins  distinct 
and  serrate  but  rather  fine  and  numerous.  Tegmina  with  apex 
broadly  rounded.  Cephalic  limbs  very  robust.  Cephalic  coxae 
distinctly  biseriately  dentate  ou  flexor  margin,  but  teeth  never 
exceptionally  robust  or  lamellate  in  character. 

m.  montana  Saussure  and  Zehntner 

Head  in  cephalic  aspect  with  trigonal  shape  more  depressed.  Pro- 
notum more  slender,  less  robust,  with  cephalic  half  showing  a 
distinct  narrowing  concavity  of  lateral  margins  cephalad  of 
supra-coxal  expansion;  spination  of  lateral  margins  much  larger 
and  blunter  but  sparser.  Tegmina  with  apex  narrowly  rounded 
acute.  Cephalic  limbs  less  robust.  Cephalic  coxae  strongly  bi- 
seriately dentate  on  flexor  margin,  larger  teeth  exceptionally 
robust  and  lamellate  in  character  "  thcophila  Rehn 

Incertae  sedis  (adult  female  not  known)   parvidentata  Beier 
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Stagmomantis  parvidentata  (Beter). 

Stauromantis  parvidentata  Beier,  Mitteil.  Zoolog.  Staatsinst.  u.  Zool.  Mus.  Ham- 
burg, XLV,  p.  17,  (1931),  1$;  Las  Mercedes,  160-300  meters,  Limon  Plain, 
Costa  Rica]. 

Cachi.   November  29,  1910.    (C.H.  Lankester.)    One  male. 
Carrillo.    (Underwood.)    One  immature  female.    [Hebard  Cln.] 

The  original  assignment  of  this  apparently  rare  and  local  species  to 
Stauromantis  was  caused  by  the  marginal  field  of  the  type  being  hyaline 
with  a  broad  white  bar  paralleling  the  humeral  trunk,  as  is  the  usual  con- 
dition in  S.  theophila,  which  is  the  genotype  of  Giglio-Tos'  Stauromantis. 
As  I  have  shown  in  the  present  paper,  under  the  last  mentioned  species, 
the  whitish  band  there  found  varies  greatly  in  relative  width,  in  fact  so 
much  that  the  marginal  field  can  be  predominatingly  opaque. 

The  male  from  Cachi  here  referred  to  parvidentata  is  in  the  brown 
phase,  while  the  previously  unique  type  is  in  the  p;reen  phase.  The  mar- 
ginal field  of  the  tegmina  of  the  Cachi  male  is  almost  entirely  opaque 
greenish  white,  and  the  wings,  instead  of  being  hyaline,  as  in  the  type,  are 
markedly  fusco-infumate  everywhere  except  proximad  in  the  discoidal  field, 
the  venation  hyaline  and  thus  in  consequence  making  the  infumation  strik- 
ingly tessellate.  This  wing  tone  is  probably  correlated  with  the  color  phase 
represented  by  the  specimen,  which  in  all  fundamental  features  other  than 
those  here  mentioned  agrees  with  Beier's  description. 

The  conclusion  I  have  drawn  from  the  evidence  immediately  before  me, 
taken  with  that  presented  by  the  available,  often  quite  extensive  series  of 
other  members  of  the  genus,  is,  that  in  at  least  three  of  the  species  of  Stag- 
momantis  which  have  opaque  barring  in  the  marginal  field  of  the  male 
tegmina,  the  degree  to  which  the  same  area  may  in  large  part  become 
opaque  varies  individually,  or  possibly  to  a  degree  geographically,  as  sug- 
gested under  iS.  theophila. 

The  relationship  of  parvidentata  to  heterogamia  and  venusta  is  clearly 
evident  when  the  three  species  are  compared.  All  agree  in  the  general  form, 
the  basic  pronotal  features  and  the  character  of  the  cephalic  limbs.  The 
position  of  parvidentata  is  intermediate  between  heterogamia  and  venusta, 
the  cross-veins  of  the  discoidal  field  of  the  male  tegmina  showing  (particu- 
larly mesad)  a  moderate  amount  of  sigmoidal  flexure,  yet  not  so  much  as 
is  evident  in  venusta.  On  the  other  hand  the  denticulations  of  the  flexor 
margin  of  the  cephalic  coxae  and  of  the  lateral  margins  of  the  pronotum 
Are  more  apparent  and  definite  than  in  either  of  the  other  species. 

The  Cachi  male  lacks  the  apex  of  the  abdomen  and  is  somewhat  smaller 
than  Beier's  original  measurements,  which  is  to  be  expected  as  Cachi  is 
"higher  than  the  type  locality  (Las  Mercedes),  and  probably  a  peripheral 
point  in  the  species'  distribution.  The  Carrillo  female  is  in  the  instar  pre- 
ceding maturity. 
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In  millimeters  the  present  specimens  measure  as  follows: 


of  body 


Lcii^t  li  of 
jn'onot  um 

16 


Greatest 

widt h  of 
pronotum 


Length 

of 
tegmen 

35 


Length 
of 

caudal 
femur 


$,  Cachi   

Immat.  9,  Carrillo 


38 


2.6 
3.19 


9.1 
10 


Our  entire  knowledge  of  the  distribution  of  the  species  is  of  its  occur- 
rence at  Las  ^Mercedes,  Carrillo  and  Cachi,  Costa  Rica,  between  elevations 
of  500  and  3000  feet  in  the  Atlantic  Coast  rain-forest  region. 

Stagmomantis  heterogamia  Saussure  and  Zehntner. 

Stay7numu>i(is  heterogamia  Saussure  and  Zchntuer,  Biol.  Ceut.-Amer.,  Orth.,  I,  pp. 
140,  142,  pi.  VII,  figs.  2  and  3,  (1894),  I  9 .  <J  ;  Bugaba,  800-1600  feet  elevation, 
Panama].— Rehn,  Proc.  U.S.  Xat.  Mus..  XXVII,  p.  563,  (1904),  [Tucurrique].— 
Hebard,  Trans.  Amer.  Entom.  Soc,  XL VIII,  p.  341,  (1923),  LPorto  Bello, 
Panama;  Costa  Rica]. 

Juan  Viiias.  ISlarch.  One  female.   [Hebard  Cln.] 
Las  Animas,  Rio  Reventazon.^^'  April  18,  1930.   (C.  H.  Lankester.) 
One  male. 

La  Florida.   (C.  H.  Lankester.)   One  male. 

La  Emilia,  Guapiles  District.  Elevation,  1000  feet.  August  15,  1923. 
(Rehn;  swept  from  foliage  in  heavy  primeval  forest.)  One  female.  Sep- 
tember 15,  1927.   (Rehn;  swept  from  high  green  vegetation  along  margin 

of  heavy  second-growth  forest.)    One  female,  one  immature  female. 

^^csta  Farm,  Estrella  Valley.   Elevation,  200  feet.  September  13,  1923. 

(Rehn;  in  dense  lowland  forest.)    One  immature  male. 

Werner  has  suggested  the  possibility  of  heterogamia  being  identical 
with  vcnit.^ta.^--'  The  latter  species,  however,  is  quite  distinct  and  both 
sexes  of  it  are  now  before  nie.'  It  has  a  number  of  features  of  difference 
from  }u  tinxjattiia.  and  as  far  as  known  does  not  inhabit  the  same  territory 
as  htti  ro(jainin.^  ''^  In  the  male  sex  they  can  be  sei)arated  at  once  by  the 
feature  giv(;n  by  Saussure  and  Zehntner,  i.  c.  the  normal  transverse  dis- 


'-"'Aiicx  of  alidoinrn  iiiissin!i. 

This  locality  is  none  of  the  ihiee  places  bv  this  name  listed  in  Felix  Noriega's 
"Diccionario  Geografico  de  C  ost  a  Rica  "  (1923).  To  quote  a  letter  of  April  24,  1930 
from  the  collector,  the  name  is  here  used  for  "  the  forest  on  and  near  an  island  in  the 
Reventazon  just  below  Turrialba."  This  would  be  at  an  elevation  of  about  5(K) 
meters,  in  the  humid  Atlantic  portion  of  the  Tropical  Zone. 
i28Konowia,  IV,  p.  (1925). 

Saussure  and  Zehntner,  Biol.  Cent-Amer.,  Orth.,  I,  pp.  141,  146,  pi.  VII,  figs.  4 
and  5,  (1894),  [$,  9  ;  Sinanja,  Panima  and  Teleman,  Vera  Paz,  Guatemala]. 

Columbia,  British  Honduras;  March.  1932;  (.1.  .1.  White);  one  male;  [Hebard 
Cln.].  Punta  Gorda,  British  Honduras;  March,  1931;  (.J.  J.  White);  one  male; 
[Hebard  Cln.].  Lancetilla,  Atlantida,  Honduras;  August  27-September  4,  1930; 
(Rehn) ;  one  male,  two  females. 

The  record  of  vcmii^tn  from  the  Surubrcs  River  at  San  Mateo,  Cosfa  Rica, 
published  by  me  in  1906  (Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  p.  794)  refers  to  the  then 
undescribed  S.  centralis,  tmder  which  species  this  record  is  properly  placed. 
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position  of  the  cross-veins  of  the  discoidal  field  of  the  tegmina,  while  in 
vemiata  these  veins  are  longitudinally  sigmoid  to  a  marked  degree.  In  the 

female  sex  the  more  thickly  spined  lateral  pronotal  margins,  somewhat 
heavier  cephalic  limbs,  more  heavily  scabrose  cephalic  coxae  and  distinctly 
longer  tegmina,  with  an  evenly  wide  marginal  field,  and  a  tendency  toward 
the  same  disposition  of  the  tegminal  cross-veins  seen  in  the  male,  will 
readily  separate  vcnusta  from  heterogamia. 

The  three  adults  of  each  sex  of  }ict(  ro(jamia  now  before  me  show  almost 
no  noteworthy  variation  in  size  or  color.  Tiic  male  from  Tucurrique  and 
the  female  from  Juan  Mnas  are  slightly  smaller  than  those  of  the  respec- 
tive sexes  from  lower  elevations,  which  is  to  be  expected,  and  is  evident  in 
numerous  oilier  instances. 

The  localities  given  in  the  above  references  and  for  the  material  here 
reported  present  the  entire  known  range  of  the  species,  which  is  thus  seen 
to  occur  in  both  eastern  and  western  Panama  on  the  coast  (Porto  Bello) 
or  at  but  moderate  elevations  (Bugaba,  800-1500  feet),  and  in  eastern 
Costa  Rica  to  as  high  as  Juan  Yiiias  (3030  feet),  which  is  at  the  upper 
limit  of  distribution  of  many  other  lowland  tropical  forest  species.  It  is 
thus  seen  to  be  essentially  a  rain-forest  species,  and  doubtless  will  be  found 
to  range  northward  into  similar  country  in  eastern  Nicaragua,  and  prob- 
ably south  and  east  to  the  Gulf  of  Darien  district  of  Colombia. 

Personally  I  have  always  taken  hpJcrogamia  on  the  foliage  of  forest 
undergrowth,  either  in  very  heavy  stands  of  uncut  forest  or  in  the  marginal 
screen  of  dense  second-growth  rain-forot  areas. 

Our  information  on  periodicity  is  not  extensive.  It  is  known  to  occur 
adult  from  ?^Iarch  (.hian  Vinas)  to  mid-iSeptember  (La  Emilia.  September 
15),  but  innnature  material  taken  on  the  last  mentioned  date  indicates 
certain  individuals  are  then  not  fully  adult.    Perhai)s  it  is  two-brooded. 

Stagmomantis  nahua  Saussure.    Plate  7,  figures  14  and  15. 

f 

Sliagmoviantis}  nahua  Saussure,  Mittheil.  Schweiz.  Entom.  Gesell.,  Ill,  p.  65, 
(1869),        9  ;  Mexico i»2].—Pittier,  Anales  Inst.  Fisico-Geograf.  y  Mus.  Nac. 

Costa  Rica.  HI.  p.  115.  (1892),  \  '  :  San  JosJI Rclin.  Proc.  U.  S.  Xat.  Mus., 
XXVII,  p.  563.  (1901).  L(J;  San  JoscJ.— Rehn,  Proc.  Acad.  Nat.  Sci.  Phila., 
1905,  p.  7M,  (1906).  lb.  9  ;  Camllo] .— Giglio-Tos,  Das  Tierreich,  Lief.  60,  p. 

387.  (1927).  [Costa  Rical. 

San  Jose.  November,  190G.    (P.  Biolley.)    Two  males,  one  female. 
Monte  l^edondo.'"^   April,  1903.    (Underwood.)    One  immature  female, 
[Hebard  Cln.] 

Las  Concavas.  near  Dulce  Nombre.  August  12,  1919.  (C  H.  Lan- 
kester.)    One  male. 

When  next  discu-ssiiiR  the  spr  cios  Sau.ssurc  (Mem.  Hist.  Xat.  Mex.,  IV  (Synop. 
Mant.  Amer.),  pp.  45-46,  (1871))  gave  as  the  localities  for  nahua  "  Le  Mexique; 
region  orientale.  Orizaba,  Cordoba.  7  $  11  ^ ,  in  copula.") 

iss  See  footnote  number  49  under  Oligonicella  striolata. 
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In  addition  to  the  specimens  here  listed  1  have  before  me  the  male  and 
female  from  Carrillo  previously  recorded,  and  a  paratypic  male  and  a  para- 
typic  female,  taken  at  Orizaba,  ^lexico  by  Sumichrast,  and  received  by  the 
Hebard  Collection  in  exchange  from  the  Geneva  ]\Iu<evnn.  The  evidence 
of  this  pair  of  the  original  material  verifies  my  previous  determination  of 
the  si)ecies. 

The  available  series  of  five  adult  males  and  three  adult  females  exhibits 
some  noteworthy  variation.  The  Orizaba  male  is  somewhat  discolored  and 
washed  with  brownish,  but  all  of  the  others  of  that  sex  and  the  females  are 
of  a  green  color  phase.  The  first  mentioned  male  has  the  pale  orange  in- 
ternal face  of  the  cephalic  femora  washed  with  fuscous,  both  proximad  * 
and  distad  of  the  groove,  while  the  Costa  Rican  males  show  no  indication 
of  this.  The  Orizaba  female  has  in  the  same  area  a  small  circular  dot  of 
fuscous  immediately  cephalad  of  the  groove,  while  the  Costa  Rican  females 
lack  all  trace  of  this  dot.  Apparently  the  presence,  or  emphasis  when 
present,  of  fuscous  on  this  surface,  is  correlated  with  the  general  color  tone. 

In  size  we  find  the  San  Jose  males  of  approximately  equal  size  to  that 
from  Orizaba,  while  those  from  Carrillo  and  Las  Concavas  are  very  dis- 
tinctly smaller.  The  Costa  Rican  (San  Jose  and  Carrillo)  females  are, 
however,  of  virtually  equal  size  and  very  similar  to  that  from  Orizaba. 
For  the  assistance  of  other  students  the  measurements  of  the  adults  now 
before  me  are  as  follows: 

Length 

Greatest      Length  of 
Length      Length  of      width  of  of  caudal 

of  body    pronotum    pronotum     tegnien  femur 

^ ,  Orizaba,  Mexico,  parai?/pe   38'**  13.7  2.77  19  92 

<5  .San  .lo.'^.  Costa  Rica    3S  11.6  2.52  21.7  8.3 

^,San  Jose,  Costa  Rica    39  122  2.62  23.5  8.4 

^ ,  Las  C6ncaya8,  Costa  Rica   35.3  10.8  2.1  20  7 A 

^,  Carrillo.  Costa  Rica    36.2  »»*  11.0  1.99  22  S.3 

$,  Orizaba.  Mexico,  /watype  ... .  4,3.5  16.5  3.86  10.3  11.8 

9, San  Jo.<c.  Co.sta  Rica    ll'S  14  3.44  8.6  10.1 

$, Carrillo.  Costa  Rica    42.6  15  3.61  10.3  11 

Within  Costa  Rica  the  species  occurs  in  the  central  tableland  and  down 
into  the  lower  eastern  tropical  forest  area  as  far  as  Carrillo.  However,  the 
specimens  labelled  "  Carrillo  "  may  have  been  taken  at  a  distinctly  higher 
elevation,  as  the  now  largely  abandoned  cart-road  which  from  San  Jose 

led  over  the  pass  of  La  Palma  (5000  feet)  dropped  down  some  thousands 
of  feet  along  the  steep  valley  of  the  Rio  Hondura,  and  terminated  at  the 
now  non-existent  settlement  of  Carrillo.  A  matter  of  a  few  miles  from 
Carrillo  toward  La  Palma  alonp;  this  old  highway  produces  a  marked  difYer- 
ence  in  life  condition.  Out'^ide  of  Costa  Rica  we  know  the  species  only 
from  southern  Mexico  and  Darien.  Panama.^" 

i"'*B(Hiy  >oine\vli,tt  flexed,  actual  leiiMith  slightly  gre.iter. 

135  Vide  Giglio-Tos,  Das  Tierreich,  Lief.  50,  p.  387,  (1927).   This  latter  record 
quite  possibly  may  refer  to  some  one  of  the  other  related  species. 
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In  Costa  Rica  heterogamia  is  seen  to  occur  adult  from  mid-August  to 
November,  while  it  is  known  to  be  in  the  instar  preceding  maturity  in  April. 

Stagmomantis  vicina  Saussure.    Plate  7,  figures  16  and  17. 

iillaynunnitNtin]   vicina  Saussure,  Mitth.  Schweiz.  Enlom.  Geseil.,  Ill,  p.  229, 
(1870).  [  S  ;  "  America  merid[ional],"  in  1872  (Miss.  Sci.  Mexiq.,  Rech.  Zool., 

VI,  p.  245)  given  as  Guatemala]. 

Oriciiajo,' '"^  Rio  Jesu?  Maria,  Elevation,  225-250  feet.  September  1, 
1927.    (Tri>t;m  and  Rchii.)    One  female. 

This  >pceiinen  has  been  e()nii)ured  with  three  males  and  four  females  of 
the  species  from  Honduras  and  British  Honduras,^-''  and  no  noteworthy 
features  of  difference  are  evident.  The  series  of  females  shows  some  little 
individual  size  variation,  and  the  dimensions,  while  essentially  as  given  by 
Saussure  in  1872,^^'*^  are  appreciably  different  from  those  of  that  sex  cited 
by  Giglio-Tos.^'"  I  cannot  help  suspecting  that  the  latter  student  took  his 
measurements  of  the  male  from  Saussure's  writings  and  those  of  the  female 
from  the  individual  which  he  has  recorded  from  "  Florida,"  a  region  where 
vicina  and  its  intimate  relatives  certainly  do  not  occur,  as  the  knowledge 
gained  by  years  of  intensive  field  work  in  that  state  by  American  orthop- 
terists  testifies.  The  whole  eastern  United  States  possesses  but  two  species 
of  Stagmomantis,  i.  e.  S.  Carolina  and  jloridensis.  In  addition  the  specimen 
then  before  him  probably  does  not  represent  vicina,  as  its  dimensions  do 
not  agree  with  either  the  Saussurean  measurements  or  those  of  the  present 
series,  the  body  being  too  long  and  the  pronotum  too  short. 

The  Oricuajo  female  and  the  Cantarranas  extremes  of  that  sex,  as  well 
as  the  males  now  in  hand,  measure  (in  millimeters)  as  follows: 

Length 
Greatest      Length  of 
Length     Length  of     width  of         of  caudal 
of  body    pronotum    pronotum    tegmen  femur 

^,Punta  r.ord;.,  British  Honduras  40  12  2,52  253  9 


^ ,  Cantarranas,  Hoiuiuras    40.6  11.9  2,26  26,2  8.5 

^.Cantarranas,  Honduras    432  123  235  26.5  8.2 

9 ,  Cantarranas,  Honduras    41.8  135  3.10  9  10.2 

$,  Cantarranas,  Honduras    40  12J5  2.85  8.1  9.4 

9, Oricuajo,  Costa  Rica   39.7  14  2.91  8,8  9,5 


A\'hen  compai'cd  with  mOmd  the  present  species  in  both  sexes  is  seen  to 
be  more  delicate,  with  a  narrower  head,  and  more  slender,  less  supra-coxally 
expanded  pronotum,  the  latter  also  having  less  strongly  denticulate  lateral 
margins.   In  the  male  sex  the  left  ventral  valve  has  its  aciculate  extremity 

^•''*^See  footnote  number  15  under  Muxonia  muinama. 

1^' Cantarrana.*.  Rio  Choluteca,  Honduras;  elevation,  2200  feet;  August  5,  6  and 
9,  1930;  (Kflui) ;  two  males,  four  females.   Punta  Gorda,  Britidi  Honduras;  November, 
1930;  (J.  .J.  White) ;  one  male;  [Hebard  Ck.]. 
vitje  supra. 

1"  Das  Tierreich,  Lief.  50,  p.  388,  (1927). 
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much  more  attenuate  and  prolonged,  and  its  flexure  much  sharper,  than  in 
nahua. 

The  internal  faee  of  the  cephalic  femora  may  bear  one  or  two  l)lack 
dots  placetl  proximad  and  distad  of  the  <2;roove.  or  one  or  both  may  be 
absent,  while  their  indication  is  sometimes  of  the  faintest  character. 

The  authentic  information  now  available  shows  that  the  species  occurs 
in  the  extreme  southern  part  of  British  Honduras  (Punta  Gorda),  Guate- 
mala (exact  section  not  known),  in  the  semi-arid  valleys  of  western  Hon- 
duras (Cantarranas),  and  a  very  similar  type  of  environment  near  the 
western  coast  of  Costa  Rica  (Oricuajo).'"  Apjiarently  within  the  latter 
country  its  range  is  not  extensive,  but  may  extend  over  a  considerable 
section  of  the  Pacific  slope. 

The  Oricuajo  specimen  was  swept  from  vegetation  along  the  track  of 
the  Pacific  Railway.  The  Cantarranas  males  all  came  to  light  at  night; 
the  females  were  all  swept  from  foliage  along  roads  in  rather  dry  potreros 
(pastures)  and  near  agave  hedges. 

Stagmomantis  centralis  Giglio-Tos.  Plate  7,  figures  i8  and  19;  plate  9,  figure  7. 

Stagmomayitis  venusla  Rehn,  Proc.  Acad.  Nat.  Sci.  Phihi.,  1905,  p.  794,  (1906),  [  6  ', 
Surubres  River  at  San  Mateo,  Costa  Rica],  (Not  S.  venu&ta  Saussure  and 
Zehntner) . 

lJ[rinluu^tk^  centralis  Gifilio-Tos,  Bull.  Snc.  Entom.  Ital.,  XLVIII.  p.  57.  (1917), 
[5  ;  S[an]  Mateo.  Costa  Rica  J  .—Giglio-Tos,  Das  Tierreich,  Lief.  50,  pp.  388, 
389,  (1927),  [Costa  Rica]. 

Viromant ^^^^  siinilif;  Cijilin-  Tos.  Bull.  Soo.  F.nfoni.  Ital.,  XLVIIT,  p.  57,  (1917),  \  $  ; 
S[an]  Mateo.  Co-sta  Hical.--Gislio-T()s,  Das  Tienoidi.  Liof.  50.  pp.  388.  389, 
(1927),  [Costa  Rical. 

Siagfnomantif;  vicinn  Hohard,  Trans.  Amcr.  Entom,  Soc,  XLVIII,  p.  342,  (1923), 

rCosta  Rica],  (Not  S.  vicina  Saussure). 

Cerro  las  Pila?.  near  Santa  Cruz,  Nicoya  Peninsula.  January  21,  1910. 
(Calvert.)    One  male. 

San  Lucas  Island,  Gulf  of  Nicoya.  January  15,  1930.  (M.  Valerio.) 
One  male. 

Las  Canas,^*^  Guanacaste.  June  8,  1923.  One  female. 

Oricuajo,"*  Rio  Jesus  Maria,  elevation  225-250  feet.  August  31  and 
September  2,  1927.  (Tristan  and  Rehn;  beaten  from  tree  foliage  in  open 
potreros.)    Two  females. 

Orotina.    October  10,  1916.    (A.  Alfaro.)    One  male. 

Atenas.  May  7  and  9,  1916.  (A.  Alfaro.)  One  male,  two  females,  one 
immature  male. 

Chara.   November  23.  1915.    (A.  Alfaro.)    One  immature  male. 

i'"Hebard's  records  of  the  siiccies  from  Panama  and  Oaxaca,  Mexico  (Trans.  Ainer. 
Entom.  Soc.  XLVIII.  p.  342,  (1923)  and  LVIII,  p.  212,  (1932))  refer  to  S.  centralis, 
which  see.  This  confusion  was  due  to  true  vicina  not  being  available  in  1923.  As 
shown  above  I  question  whether  Giglio-Tos  ever  saw  material  of  the  present  species. 

1*1  Soo  footnote  numhor  94  under  McUicrn  chnrolega. 

^*2See  footnote  number  15  under  Musonia  surinama. 
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Ciruelas.  November  23,  1915.  (A.  Alfaro.)  Two  males,  two  females. 

The  apparently  jumbled  references  given  above  need  a  few  words  of 
explanation.  One  of  the  chief  reasons  for  the  misidentification  of  this 
species  by  Rehn  and  Hebard  was  that  neither  had  before  them  true  vermata 
or  vicina  at  the  time  they  were  writing.  Both  of  these  species  are  now 
before  nic  and  their  characters  and  positions  are  clearly  evident,  I  am  not 
at  all  certain  the  material  referred  to  these  species  by  Giglio-Tos  in  his 
monograph  wn^  in  all  cases  correctly  determined,  in  fact  I  am  much 
inclined  to  doubl  it.  Hebard  in  1923  considered  centralis  and  similis  to 
equal  vicina.  All  the  material  then  before  him  represented  a  single  species, 
which,  however,  was  not  vicina.  but  the  one  for  which  the  first  name  i)ro- 
posed  is  centralis.  Cliglio-Tos  beclouded  the  whole  situation  by  dogmati- 
cally aligning  his  centralis  and  similis  with  liet(  royaniia  and  venusta,  to 
which  latter  two  the  present  species  is  not  intimately  related,  instead  of 
with  nahua  and  vicina  its  nearest  allie.-.  This  was  done  solely  on  account 
of  the  opacity  of  the  marginal  field  of  the  male  tegmina,  which  is  a  useful 
but  far  less  fundamental  feature  than  he  supposed.  The  synonymy  of 
similis  and  centraiis,  as  pointed  out  by  Hebard,  is  beyond  question,  the 
former  name  having  been  established  on  very  slightly  larger,  paler  colored 
male  individuals  from  the  same  locality  as  the  type  material  of  centralis. 
The  present  series  conclusively  demonstrates  the  correctness  of  this 
synonymy. 

This  species,  under  the  name  vicina,  was  compared  with  S.  nahua  by 

Hebard,*"  and  it  is  unnecessary  to  repeat  his  comparative  remarks  or 
those  concerning  the  two  well-marked  color  phases  of  the  species.  By  in- 
advertence ho  used  the  word  "  proximad  "  instead  of  "  distad  "  in  giving 
the  extent  of  the  brown  pencilling  of  the  interval  between  the  discoidal 
and  median  vein?  of  the  tegmina.  The  present  series  shows  the  internal 
face  of  the  cephalic  femora  nuiy  ha\'c  no  trace  at  all  of  i)aircd  black  dots 
bordering  the  groove,  or  these  may  i)c  well  devcl()i)ed.  or  in  the  mo^^t  inten- 
sive condition,  as  stated  by  Hebard,  they  may  even  imite  and  comjiletely 
suffuse  the  whole  internal  surface  of  the  femora.  These  spots  are  more 
frequently  absent  in  the  green  phase  than  in  the  brown,  and  the  heavily 
suffused  type  has  been  seen  only  in  the  latter  condition. 

The  adult  series  of  centralis  now  before  me  comprises  twenty-four  males 
and  twelve  females,  of  which  fourteen  males  and  two  females  represent  the 
brown  phase  and  ten  males  and  ten  females  the  green  phase. 

In  size  both  sexes  show  a  very  great  amount  of  individual  variation. 
From  merely  a  few  specimens  representing  widely  scattered  localities  one 

i«Das  Tierreich,  Lief.  50,  pp.  387-588,  (1927). 
1**  Vide  supra. 

Trans.  Amer.  Entom.  Soc,  XLYIII,  pp.  342-343,  (1923). 
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might  assume  this  to  be  geographic,  but  present  evidence  shows  such  is 
not  the  case.  Tiic  following  measurements  (in  millimeters)  demonstrate  the 
individuality  of  this  variation. 


Length 

Greatest 

Length 

of 

Length 

Length  of 

width  of 

of 

cephalic 

of  body 

pronotum 

pronotum 

tegmen 

femur 

S,  Alnioloya.-?.  ')ax;ica.  iVlexico  .  . 

42 

1  A 

14 

2.77 

net 

28 

10 

O  )  **\1I110JU3  '*^>  l-/tlAtlCU,   1V16A1CO    ,  ,  . 

lo.o 

OC  Q 
JiO.O 

lU.o 

S ,  Surubres  River  at  San  Mateo, 

Costa  Rica  (topotvpic)   

46 

14 

3.19 

29 

9.6 

S ,  Atenas,  Coi?Ui  Rica   

38.4 

11 

2.26 

23.8 

82 

,  ,  38 

12.4 

2.26 

24.3 

8.3 

.  ,  40.4 

14 

2.52 

26 

9.5 

9 ,  Almoloyas,  Oaxaca,  Mexico  . . 

..  60.5 

16 

4.03 

12.4 

12.4 

9 ,  Almoloyas,  Oaxaca,  Mexico  . . . 

,  58 

19.5 

4.2 

14.2 

14 

40146 

3.1 

10.2 

 14T 

.  45 

15 

3.19 

11 

10.8 

..  49 

15.7 

3.52 

11 

11.4 

45.5 

15 

3.52 

10.8 

112 

53 

20 

4.36 

13 

13.9 

The  distribution  of  centralis  covers  an  extensive  area  reaching  from  the 
State  of  Oaxaca,  southern  ^Mexico  (Almoloyas''^)  southward  across  eastern 
Nicaragua  ( Chinantlega  ^^•')  and  eastern  Costa  Rica  to  the  Pacific  side  of 
the  Isthmus  of  Panama  (La  Chorrera,  Corozal,  Paraiso,  Ancon,  Balboa  and 
Taboga  Island  ^^").  Whether  it  ranges  beyond  into  Colombia  we  do  not 
know,  but  from  the  character  of  its  preferred  habitat  I  should  much  ques- 
tion its  occurrence  in  the  far  more  humid  areas  of  Colombia  nearest  to 
Panama.  In  Costa  Rica,  from  available  information,  centralis  is  limited  to 
the  Pacific  slope,  its  range  extending  from  sea-level  to  at  least  as  high  as 
Ciruelas,-  at  an  elevation  of  approximately  two  thousand  feet. 

It  is  evident  this  insect  prefers  a  savannah  type  of  country,  relatively 
rainless  in  the  dry  season,  with  extensive  grassland  and  park-like  disposition 
of  the  rather  open  tree  cover.  This,  at  least,  is  the  environment  found  at 
the  Costa  Rican  and  Panamanian  localities  from  which  it  is  known.  From 
present  information  the  foliage  of  trees,  and  possibly  shrubby  cover,  is  the 
favorite  habitat  of  the  females. 

Centralis  occurs  in  the  adult  condition  through  most  of  the  year,  the 
Costa  Rican  series  alone  containing  adults  taken  in  January,  May,  June, 
August.  September,  October,  and  November.  It  thus  is  found  adult  in  both 
the  wet  and  dry  seasons. 

Estimated-pronotimi  damaged  caudad. 

Lacking. 

"8  See  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVIII,  p.  342,  (1923). 
i*»  (F.  C.  Baker) ;  one  female. 

i»o  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  LVIII,  p.  212,  (1932)  as  vicina. 
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Stagmomantis  Carolina  (.Johannson) .    Plate  7,  figures  20  and  21;  plate  xo,  figures 
I  and  2. 

Gryllus  carolinus  Johannson,  in  Linnaeus,  Amoen.  Acad.,  VI,  p.  396,  (1763),  [9; 

Carolina  1 . 

LMantis]  gemma  Stoll,  Natuur.  Afbeeld.  Beschr.  Spoken,  etc.,  pp.  71,  78,  pi.  XXIV, 

fig.  92,  (1813),  [$ ;  Georgia  C'Nouvelle  Georgie")  or  Vii^ia]. 
Mantis  inqninata  Serville,  Hist.  Nat.  Ins.,  Orth.,  p.  191,  (1839),  i$  (?);  South 

Carolina]. 

Mlanlis^  jcrox  Saussuio.  Revue  et  Magasin  de  Zool.,  (2)  XI,  p.  60,  (1859),  19  ; 

Carolina  and  Mexico  1 
Mantis  iStay7nah>])U  m)  tolteca  Sausi^inc,  Revue  et  Maga.sin  de  Zool.,  (2)  XIII,  p. 

127,  (1861),  I  $  (l)ut  not  stated) ;  "  Mexico  calida"].i^3 
Sllagmomanlis]  stollii  Saussure,  Mitth.  Schw.  Entom.  Gesell.,  Ill,  p.  66,  (1869), 

[Based  solely  on  the  female  figured  by  Stoll  (pi.  XXIV,  fig.  92)  from  (aeorgia 

("Nouvelle  Gcorgie ")  or  Virginia] .i**—Giglio-Tos,  Das  Tierreich,  Lief.  50, 

pp.  379,  381,  (1927),  [?  ;  Texas], 
Stagmomantis  dimidiata  Saussure,  M^m.  Hist.  Nat.  Mex.,  4,  (Syn.  Mant.  Am6r.), 

pp.  44.  48,  (1871),  [Xot  Mtmlis  'litni/Iiala  Bnrmcistcr],  (roinbination  only). 

— Pittier,  Anales  Inst.  Fisico-Geogralico  y  Mus.  Xac.  Costa  Rica,  III,  p.  115, 

(1892),  [San  Jose,  Costa  Rica].— Saussuro  and  Zehntner.  Biol.  ( ■ont.-Amer., 

Orth..  I,  pp.  140,  145.  (1894),  [Many  localities  including  San  .Io.<c  I  .—Tristan 

Informe  Mus.  Xac.  Costa  Rica,  1S96,  p.  15,  (1896),  [San  JoseJ. — Tristan,  In- 

.^ectos  de  Costa  Rica,  p.  21.  (1897),  [Guaitil  de  Pirris] .— Rehn,  Proc.  U.  S.  Nat. 

Mus.,  XXVII,  p.  564,  (1904),  [San  Jose]. 
Stagmomantis  tolteca  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  140, 

143,  (1894),  [Manv  localities  including  Costa  Rica]. — Tristan,  Informe  Mus. 

Nac.  Costa  Rica,  1896,  p.  15,  (1896),  [Tuirijal].— Rehn,  Proc.  U.  S.  Nat.  Mus., 

XXVII,  p.  564,  (104),  [Piedras  Negras  and  Turrialbal .— Rehn,  Proc.  Acad.  Nat. 

Sci.  Phila.,  1905,  p.  794.  (1906).  [Sunihrc<  Rivor  at  San  Mateo]. 
Mantis  wheelcrii  Thomas,  Rep.  Expl.  W.  100th  Morid.,  V.  p.  849,  (1975),  [9; 

Western  United  States,  exact  locality  not  stated]. '^'c 
Bartromnntis  virgn  Scuddrr  Canad.  Entona.,  XXVIII,  p.  213,  (1897),  [juv.  $  (not 

$  )  ;  Sanford,  Florida  1 .' ■•• 
Leptococe  thoracica  Rehn.  Genera  Insectorum,  Orth.,  Mantidae,  Vatinae  (fasc.  119), 

p.  11,  (1911),  [?  ;  Culata,  Venezuela]. 
Leptococe  maculosa  Chopard,  Bull.  Soc.  Entom.  Prance,  1912,  p.  104,  fig.  1,  (1912), 

[  9  ;  Nicaragua]. 

Sltagrnomaniis]  nordica  Giglio-Tos,  Bull.  Soc.  Entom.  Ital.,  XL VIII,  p.  53,  (1917), 
9  ;  Virginia;  Baltimore  [Maryland]]. — Giglio-Tos,  Das  Tierreich,  Lief.  60, 

pp.  379-380,  (1927). '"'f 
SUagmomnntifiA  polita  Giglio-Tos,  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  53,  (1917), 

[  $ ,  9  ;  Nicaragua;  British  Guiana] — Giglio-Tos,  Das  Tierreich,  Lief.  50,  pp. 

379,  381,  (1927). 

Sltaqmomantis]  simplex  Giglio-Tos,  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  54,  (1917), 
[5.9;  Mexico;  Texas] Giglio-Tos,  Das  Tierreich,  Lief.  50,  pp.  379,  381, 
(1927). 

Stlagmomantis']  Carolina  Werner,  Konowia,  IV,  p.  160,  (1925),  [Costa  Rica;  San 
J086]. 


1  1  I  ,-.  }  Synonymy  established  by  Scudder,  Proc.  Davenp.  Acad.  Nat.  Sci.,  VIII,  p. 

12,  (1900). 

li^s  Reference  correctly  assigned  by  Werner.  Konowia,  IV,  p.  160,  (1925). 

^  ^«  Synonymy  established  by  Scudder,  Proc.  Davenp.  Acad.  Nat.  Sci.,  VIII,  p.  12, 

(1900). 

1^'  Synonymy  established  by  Rehn  and  Hebard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1916, 
pp.  121-122,  (1916). 

1*^^  Synonjnny  established  by  Chopard,  Bull.  Soc.  Entom.  France,  1912,  p.  304. 
(1912). 

109O61  Synonym  established  by  Werner,  Konowia,  IV,  p.  161,  (1925). 
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Sllaginuinantisj  lalipennis  Giglio-Tos,  Das  Tienuich,  Lief.  50,  pp.  379-380,  (1927), 
rXot  Mantis  (Stagmatoptera)  latipennia  Bunneister],  IS,  9;  Mexico;  Costa 
Rica;  Nicaragua]. 

SUagmomantis]  inquinata  Giglio-Tos,  Das  TicnLMcli,  Lief.  50,  pp.  379-380,  (1927), 

\  i ,  9  ;  Me.xico ;  Nicaragua ;  Costa  Rica] . 
SUagmomantis]  jerox  Giglio-Tos,  Das  Tierreich,  Lief,  50,  pp.  379,  381,  (1927) 

[$ ,  9  ;  Mexico;  Costa  Rica]. 

The  synonymy  given  above  ii?  .supplementary  to  tliat  placed  imder 
Carolina  by  Giglio-Tos  in  his  treatment  of  the  latter  in  the  Tierreich  mono- 
graph.^*^- The  synonymy  of  Lcptococc  thoracica  is  here  first  established, 
the  unique  type  being  a  female  minus  the  apex  of  the  abdomen  and  in 
consequence  the  pronotum  appears  unduly  elongate.  It  is  in  all  respects 
typical  Stdgmomantis  Carolina,  the  caudal  tibial  carination,  which  caused 
its  reference  to  the  Vatinae,  being  no  more  emphasized  than  in  most  indi- 
viduals of  the  species. 

Gulf  of  Nicoya.   One  male.    [Hebard  Cln.] 

Puntarenas.  November  4,  1915.  (A.  Alfaro;  at  electric  light.)  One  male. 
San  Lucas,  near  mouth  of  Rio  Jesus  Maria.    Elevation,  10  meters. 
January  15,  1930.    (M.  Valeric.)    One  female. 

Surubres.   Elevation,  250  meters.   February,  1905.    (P.  BioUey.)  One 

male. 

Orotina.    July  18,  1915.    (A.  Alfaro.)    One  male. 

Atenas.    Alay  7,  1916.    (.\.  Alfaro.)    One  female. 

Ciruelas.    November  23,  1915.    (A.  Alfaro.)    One  male. 

Alajuela.    .Vugust  G,  1915.    f.\.  .\lfaro.)    One  female. 

Corralillo,  \'olean  de  Irazii.    March,  1924.    (J.  F.  Tristan.)    One  male. 

San  Jose.  Elevation,  1160  meters.  January  3  and  6,  June  1,  1929. 
(M.  Valerio.l  Three  males,  four  females.  October  4,  1902.  (Underwood.) 
Three  females.  [Hebard  Cln.]  (P.  liiolley.)  One  male.  [Hebard  Cln. 
ex  Geneva  Mus.]    (J.  F.  Tristan.)    One  female. 

Monte  Redondo.**'  March  30,  1895.  (Underwood.)  One  male.  [Heb- 
ard Cln.] 

Agua  Caliente.   December  8,  1919.    (C.  H.  Lankester.)    One  male. 

Cachi.  March  10,  1910.  (P.  P,  Calvert;  indoors.)  One  male.  (C.  H. 
Lankester.)    One  female. 

Guipiles.  Elevation,  984  feet.  August  14,  1923.  (Rehn;  on  wall  at 
night.)    One  male. 

Rio  Toro  Amarillo,  west  of  Guapiles.  Elevation,  1000  feet.  August  19, 
1923.  (Rehn;  swept  from  weedy  growth  in  river  bottom.)  One  immature 
female. 

La  Florida,  Rio  Reventazon.    (C.  H.  Lankester.)    One  male. 

i«2Da8  Tierreich,  Lief.  50,  p.  379,  (1927). 

»«8  See  footnote  49  under  Oligonicella  atriolata. 
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North  cud  of  Suretka  Trail,  aloii^-  Duroy  River,  Estrclla  Valley.  Ele- 
vation about  100  to  150  feet.  September  8,  1927.  (Relin;  beaten  from 
brush  in  h('a\'y  forest.)    One  male. 

The  arlilicial  and  purely  mechanical  ciiaracter  oi  Giglio-Tos'  specific 
discriminations  in  his  Tierreich  monograijh  can  hardly  be  illustrated  better 
than  by  his  treatment  of  the  forms  belonging  to  the  genus  Stagmomantis 
as  he  restricts  it.^**  Thirteen  "  species  "  are  there  treated  as  distinct  and 
valid,  entirely  on  the  basis  of  color  characters  or  minor  and  fluctuating 
structural  features.  Of  the  thirteen  so  recognized,  nine  as  there  understood 
are  nothing  more  than  color  phases  or  individual  variants  of  Stagmomantis 
Carolina,  three  of  the  names  so  used  really  have  no  bearing  on  the  phase 
to  which  they  are  there  assigned,  and  one  other  {coerulQ.ns)  is  probably 
only  an  additional  color  phase  of  the  same  widely  distributed  and  exceed- 
ingly variable  species.  Of  the  nine  names  considered  representative  of  valid 
species  six  had  been  placed  in  the  synonymy  by  previous  authors,  and  two 
others  were  clearly  based  on  opposite  sexes  of  a  species  of  a  quite  different 
genus  of  southern  South  America,  which  does  not  range  into  the  territory 
in  which  l^tngmowanfi.'i.  even  in  its  broadest  sense,  occurs. 

The  synonymy  here  set  foi-th  is  s('lf-(»xplanatory  when  taken  with  the 
footnotes  to  the  same,  and  needs  no  Itirther  discussion.  It,  however,  repre- 
sents conclusions  independently  reached  by  mo  after  fidl  examination  of 
the  literature  and  a  scries  of  carolind  comprising,  in  addition  to  the  material 
here  reported,  304  specimens  (191  males.  \]'.]  females t  in  the  Philadelphia 
collections,  the.'se  covering  the  entire  known  range  of  the  species.  As  much 
of  this  material  comes  from  areas  beyond  the  territory  covered  by  the 
present  study,  I  am  not  presenting  in  elaborate  detail  the  evidence  on 
which  my  conclusions  as  to  the  correctness  of  the  above  s\  nonymy  haye 
been  based.  I  have,  however,  summarized  as  briefly  as  possible  the  infor- 
mation thus  accumulated  on  the  plasticity  and  variability  of  Carolina. 

Werner**'  has  already  discussed  the  color  phases  of  Carolina,  but  the 
localities  cited  by  him  for  certain  of  his  material  show  with  little  question 
that  he  had  before  him  representatives  of  distinct  species  of  the  genus,  one 
state  (Nevada)  cited  not  being  inhabited  by  Carolina,  which  in  reality  has 
a  ver\-  restricted  l  ange  in  tlie  Western  United  States,  as  shown  by  extensive 
collections  and  field  studies  extending  over  twenty  years  made  by  Mr. 
Hebard  and  the  author. 

The  great  range  of  individual  size  variation  in  Carolina  often  found  at 
single  localities,  as  well  as  that  at  different  localities  in  the  same  general 
regions,  can  well  he  shown  by  the  following  measurements  of  extremes  or 
others  from  Central  and  South  American  series  now  before  me: 

Das  Tierreich,  Lief.  50.  pp.  378-383,  (1927). 
i«5Konowia,  IV,  pp.  160-163,  (1925). 
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The  measurements  given  above  cover,  for  almost  all  of  the  features,  as 
broad  a  range  of  size  variation  as  presented  by  Giglio-Tos  in  the  diagnoses 
of  the  various  so-called  "  species  except  that  his  Carolina  and  nordica 
measurements  average  smaller.  This  would  be  expected,  as  they  were 
based  on  North  American  material,  which  averages  of  lesser  bulk  than  the 
Central  American  individuals  here  considered,  a  tendency  well  shown  by 
the  wide-ranging  series  now  before  me.    Apropos  of  this  the  previously 


i««  November  17,  1930;  (A.  Dampf);  1^  ;  [Hebard  Cln.]. 

Elevation,  1000  meters;  February-March,  1931;  (J.  Bequacrt) ;  \  $. 
i«8Extromps  of  thirty-nine  males.  September,  1930;  (J.J.  White);  [Hebard  Cln.]. 

Apex  of  abdomen  lacking. 

Extreme.s  of  four  males.  February  and  March,  1932;  September,  1931;  (J.  J. 
White) ;  [Hebard  Cln.]. 

1"'  Extremes  of  twentv-three  males.  March  31.  Mav  1.  IS.  26,  28  and  -Tune  4, 
1922;  (Wharton  Huber) ;  lOcJ.   August  18  and  28,  1922;  (J.  S.  Mackenzie);  135. 

Extremes  of  thirteen  males.  March  8,  April,  Mav  8,  Jime,  July  7,  August  2 
and  30.  October.  1929;  February  13.  September  17,  October  24,  November  7  and  14, 
December  1,  1928;  (N.  A.  Wood);  [Hebard  Cln.]. 

1^78  (Sumidiraat) ;  [Hebard  Cln.  ex  Geneva  Museum];  determined  and  labelled  as 

dimidiata  by  Saussure  (yide  Biol.  Cent.-Amer.,  Orth.,  I,  p.  144). 

.A.pox  of  abdomen  missinc. 

(Champion) ;  [Hebard  Cln.  ex  Geneva  Museum] ;  determined  and  recorded  as 
toUeca  by  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  143-144. 
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publishctl  minima  of  North  American  individuals  of  both  sexes  ^'^  arc  ap- 
preciably smaller  than  the  minima  of  the  above  mentioned  measurements 
of  Giglio-Tos.  An  analysis  of  the  size  variation  found  in  the  extensive 
series  of  the  species  from  North  America  cannot  be  presented  here,  but  it 
suffices  to  say  that  the  present  comments  as  to  size  and  proportional  varia- 
tion are  amj)ly  sui)i)orted  by  the  extensive  material  from  that  portion,  of 
the  species'  range. 

In  series  of  Carolina  of  any  size,  but  more  distinctly  in  the  female  sex, 
there  will  be  found  a  very  appreciable  amount  of  individual  fluctuation  in 
the  relative  thickness  and  consequent  outline  of  the  metazonal  portion  of 
the  pronotum.  With  this  will  be  noticed  variation  in  the  proportional,  and 
actual,  length  of  the  same  area,  when  compared  with  that  of  the  prozonal 
section,  and  consequently  of  the  whole  pronotum  as  well.  The  series  of 
San  Jose  females  exhibits  this  to  a  most  amazing  degree,  so  much  so  that 
the  pronota  alone  of  the  extremes  might  be  considered  to  represent  different 
species,  if  the  connecting  intermediates,  and  the  evidence  of  the  other  struc- 
tural features,  were  ignored.  The  ocular  emphasis  of  the  supra-coxal  ex- 
pansion is  largely  influenced  by  the  extent  to  which  the  metazona  is  com- 
pressed, as  those  individuals  with  nearly  straight  and  subparallel  lateral 
pronotal  margins  appear  to  have  less  evident  expansions,  wliile  the  more 
compressed  metazona  gives  greater  prominence  to  tlie  supra-coxal  dilations. 
It  is  very  difficult  statistically  to  present  proof  of  this,  influenced  as  such 
tendencies  are  by  the  marked  variation  in  simple  pronotal  length,  which  is 
shown  quite  clearly  by  the  measurements  given  above. 

Werner  ^"  has  endeavored  to  show  that  the  color  phases,  or  varieties  " 
as  he  terms  them,  of  Carolina  can  be  grouped  under  five  general  headings, 
which  he  briefly  diagnoses  and  in  an  explanatory  fashion  endeavors  to  cor- 
relate with  various  names  which  previously  had  been  proposed.  Unfor- 
tunately neither  Giglio-Tos  nor  Werner  have  examined  an  important,  yet 
much  earlier,  study  which  deals  in  part  with  the  coloration  of  Stagmomantis 
Carolina.  This  is  entitled  "The  Biology  of  Stagmomantis  Carolina",  by 
Phil  and  Nellie  Rau."^  The  sections  on  color  and  color  change  in  this 
memoir  should  be  read  by  all  students  working  on  the  systematics  of  the 
mantids.  A  brief  summary  of  their  general  findings  on  the  present  species' 
coloration  is  as  follows:  ''In  the  adult  females  .  .  .  the  wings  (i.  e, 
tegmina)  are  green,  yellow  or  one  of  a  variety  of  shades  of  gray,  or  mottled. 

iTeBlatchley,  Orth.  N.E.  Amer.,  p.  118,  (1920)"! 

i"Konowia,  IV,  pp.  160-163,  (1925). 

I'STran?.  Acad.  Sci.  St.  Louis,  XXII,  pp.  1^8,  pis.  I-XVII,  (1913). 

1"  Idem.  pp.  23-28. 

Based  on  "  three  summers'  observations  on  the  biology  of  a  good  many  hundreds 

of  Hvinji  insects".  The  specimens  used  were  from  the  general  vicinity  of  St.  Louis, 
Missouri,  where  but  a  single  species  of  the  genus,  i.e.  Carolina,  is  known  to  occur. 
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Soinetiincs  we  find  a  l)i'()Wii  adult  ffiiiale  with  green  wings  and  sometimes 
a  green  one  with  brown  wings.  Tlie  males  do  not  exhibit  such  a  marked 
variety  of  color,  but  are  usually  extremely  dark  and  the  wings  mottled, 
although  a  good  many  of  them  have  green  legs,  and  occasionally  one  occurs 
with  green  body,  head  and  appendages,  but  never  yet  has  a  male  been 
found  with  green  wings.  In  some  of  the  males  the  wings  are  hyaline,  but 
observation  has  shown  that  this  condition  usually  exists  for  a  short  time 
after  moulting  and  before  the  pigment  is  distributed.  In  many  the  two 
pairs  of  hind  legs  seem  to  acquire  the  darker  color  before  the  front  ones  do; 
many  are  seen  with  the  hind  legs  dark  gray  while  the  front  pair  are  still 
green.  These  are  ah\  ays  in  contact  with  the  material  on  which  the  insect 
rests,  the  dull,  dark  bark  of  trees,  etc.,  while  the  front  ones  are  held  high 
in  the  air." 

Similarly  the  observations  of  the  Raus  under  their  color  change  sec- 
tion indicate  that,  in  addition  to  a  change  in  coloration  in  the  growing 
nymj)hs.  the  coloration  of  the  exposed  portions  of  the  bodies  of  fully  adtdt 
females  has  been  found  to  change,  and  to  simulate  the  color  tone  of  their 
environment. 

Summarizing  the  evidence  of  the  material  before  me,  and  giving  due 
credit  to  the  work  of  the  Raus,  it  seems  clear  that  the  coloration  of  the 
normally  exposed  portions  of  the  body  varies  independently  of  that  of  the 
concealed  hmd  wings  in  the  female;  that  the  former  is  developed  or  mov^ 
basically  with  the  fundamental  green  and  brown  color  phase  tendency  of 
the  mantids  and  many  other  Orthoptera;  that  in  addition  the  general  tone 
of  the  normally  exposed  surfaces  of  the  body  is  in  all  probability  equally 
independent  of  the  exact  pattern  or  contrast  of  the  same  surfaces.  The 
inference  which  I  am  able  to  draw  from  the  evidence  now  available  is  that 
the  pattern  and  tone  of  the  hind  wings  in  the  female  arc  hereditary  and 
genetically  controlled,  and  that  certain  definite  factors  exist  in  this  respect 
for  normal  yellow  on  the  axillary-  base  and  on  the  discoidal  field,  for  red 
brown  and  for  yellow  brown  on  the  discoidal  field,  for  emphasis  of  peri- 
pheral cross  yellow  or  whitish  nervures,  for  a  dark  apical  spot  on  the  dis- 
coidal field  and  ])ossibly  for  a  violet  bhie-black  suffusion.  The  emphasis  of 
the  stigma  of  the  tegmina,  and  possibly  the  blotched  ])attern  of  the  whole 
tegmen  in  the  brown  phase,  may  also  be  genetic,  as  well  as  the  frefjucnt 
barring  of  the  limbs,  which  as  far  as  the  cei)halic  ]iair  are  concei-ned  may 
be  independent  of  the  general  coloration  of  the  median  and  caudal  ones. 
It  is  very  probable  that  basically  the  general  color  tone  has  a  physiological 
control,  such  as  we  now  know  exists  in  the  case  of  the  acridid  Chortophaga^ 
and  doubtless  in  the  great  number  of  similar  cases  of  dichromatism  in  the 
Orthoptera. 

Idem,  pp.  2&-28.  ' 
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As  to  the  adjustiiieiiL  ul'  tlie  general  color  tone  to  that  of  the  environ- 
ment discussed  by  the  Raus,  again  we  may  have  a  physiological  control, 
but  indei)endent  of  the  moults.  Such  an  arrangement  would  have  a  definite 
protective  value  in  the  life  of  the  insect.  Here,  however,  only  the  evidence 
of  further  careful  experimental  or  similar  studies  will  be  conclusive. 

As  for  the  color  evidence  of  the  Costa  Rican  material  now  before  me, 
the  series  of  San  Jose  females  (8)  exhibits  both  green  and  brown  marked 
phases,  while  the  four  males  range  from  a  pale  buffy  tone  to  a  heavily 
infuscate  type.  The  San  Lucas  female  is  of  a  very  dark  brown  phase, 
while  the  Atenas,  Alajuela  and  Cachi  females  are  markedly  green  phase. 
The  La  Florida  male  is  in  a  pronounced  green  phase  of  body  coloration, 
which  is  approached  in  varying  degrees  by  the  Puntarenas,  Orotina,  Cirtic- 
las,  Agua  Caliente  and  Cachi  males.  The  other  males  are  of  a  definite 
brown  phase,  rarely  with  greenish  on  the  legs  (Estrella  Valley). 

In  distribution  Carolina  is  now  known  to  have  a  very  considerable  range, 
extending  from  the  eastern  and  southern  T'nitcd  States  south  to  northern 
South  America,  but  not  occurring  in  the  A\'cst  Indies  nor  most  of  the  western 
United  States.  In  greater  detail  the  area  of  regular  distribution  to  the 
northward  can  be  defined  as  north  to  extreme  southern  Pennsylvania,  cen- 
tral Ohio,  central  Indiana,  southern  Illinois,  Missouri,  Kansas  (probably 
in  western  part  only  in  limited  areas  along  more  sheltered  river  valleys), 
extreme  southeastern  Nebraska,***  eastern  Colorado,  but  solely  along  the 
Arkansas  River  valley  and  west  as  far  as  Canyon  City,  extreme  southern 
(Las  Cruces)  and  eastern  New  Mexico,^*'  and  most  if  not  all  of  Texas  in 
suitable  environments.  All  previous  records  from  New  Mexico,  Arizona, 
Utah,  Nevada  and  California  will  require  careful  re-examination  of  the 
material,  as  in  some  cases  at  least  they  clearly  refer  to  other  species  of  the 
genus.  The  records  from  Cuba,  Jamaica,  and  Hispaniola,  all  relate  to 
Isomnnfi.^  domingensis,  as  available  extensive  West  Indian  material  shows. 
The  two  forms  are  subject  to  confusion  on  superficial  examination.  In 
Mexico  Carolina  as  far  as  known  is  not  found  in  the  northwestern  por- 
tion,'^^^  but  except  at  high  elevations  is  probably  generally  distributed  in 
the  eastern  anfl  southern  portions.  The  records  for  Cuernavaca,  Oaxaca, 
and  Guadalajara,  cited  by  Werner.'*'''  may  or  may  not  be  correct,  as  that 
author  has  clearly  erred  in  his  reference  of  certain  United  States  material 

iMWymore.  Gajjc  County.  Nebraska.  (E.  C.  Ooubhs).  1^.  [Hehard  Cln.l.— Union, 
Cass  County,  Nebraska,  1909,  1$,  [Hebaid  Cln.].  — Lincoln,  Lancaster  County! 
Nebnu3ka,  September,  1$,  [Hebard  Cln.]. 

Cameo,  Roosrvolt  County,  New  Mexico,  elev.  4124  feet,  August  22,  1921,  (Rehn 
and  Hebard),  2$,  [Hebard  Cln.]. 

The  record  of  Stagmomantis  tolteca  from  Venvideo  and  Los  Mochis,  Sinaloa, 
by  Hebard  (Trans.  Amer.  Entom.  Soc.  XLVIII,  p.  185,  (1923))  refers  to  a  distinct  new 
species  which  is  bring  described  elsewhere. 

is^Konowia,  IV,  pp.  160-161,  (1925). 
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to  Carolina.  From  the  state  of  Chiapas,  however,  I  have  before  me  one 
male  recorded  on  a  previous  page.  South  of  ^Mexico  Carolina  is  broadly 
distributed  across  all  of  Central  America,  material  before  me  showing  its 
occurrence  in  El  Salvador/*"  a  number  of  localities  at  varying  elevations 
in  Guatemala,"'  and  in  British  Honduras,"*  while  the  literature  and 
present  material  show  it  is  well  distributed  in  Honduras,  Nicaragua,"" 
Costa  Rica  and  Panama.  In  South  America,  from  the  evidence  of  series 
before  me,  it  goes  south  at  least  as  far  as  San  Antonio,  Cauca,  Colombia,^'** 
and  eastward  across  Venezuela  as  far  as  British  Guiana  and  Trini- 
dad."' The  literature  carries  its  distribution  south  as  far  as  Quito,  Ecua- 
dor.'"* A  single  female  before  me,  from  the  Academy  collection,  is  said  to 
be  from  Obidos,  state  of  Para,  Brazil,  which  would  represent  its  most  ex- 
treme sotithern  occurrence. 

In  Costa  Rica  Carolina  apparently  occurs  from  sea-level  on  both  coasts 
to  at  least  as  high  as  Corralillo.  which  is  at  an  elevation  of  1644  meters 
(5394  feet)  on  the  south  slope  of  the  Volcan  de  Irazii.  While  in  Costa  Rica 
I  have  taken  the  species  at  but  few  localities,  it  is  evident  that  there  it 
occurs  in  a  variety  of  habitats,  ranging  from  the  savanna  of  the  Guana- 
caste  district  to  the  heavy  Talamancan  forest  (Estrella  Valley),  as  well  as 
the  varied  cover  of  the  more  temperate  central  tableland  (San  Jose) .  This 
is  quite  in  line  with  our  knowledge  of  the  ecological  distribution  of  the 
species  in  North  America,  where  within  its  range  jone  finds  it  present  in  a 
broad  variety  of  environments.  Seasonally  in  Costa  Rica  it  seems  to  be 
evenly  distributed  over  the  year,  judging  from  the  occurrence  dates  of  adult 
material.  In  the  more  northern  portion  of  the  species'  range  it  is  largely 
immature  from  about  April  to  July,  and  the  available  data  from  Costa  Rica 
point  to  its  greater  abundance  in  the  other  months  of  the  year,  particularly 
at  the  higher  elevations.  The  few  adult  specimens  listed  which  were  taken 
between  April  and  July  are  from  localities  below  eight  hundred  meters 
elevation. 

i8«No  exact  locality,  19,  [Hebard  Cln.]. 

Puerto  Barrios.  Guatemala,  1912,  (W.  P.  Cockeroll),  1  $  .  Material  from  Morales 
and  Santa  Emilia  Pochuta  has  been  recorded  on  a  preceding  page. 

»i8 Columbia,  British  Honduras,  March,  1932,  (J.  J.  White),  1^,  [Hebard  Cln.].— 
Piinta  Gorda.  Br.  Hondunis.  Fobruarv  and  March.  1931.  (.T.  .1.  White).  9$.  [Hebard 
Cln.].— San  Antonio,  Br.  Honduras,  April,  1931,  (J.  J.  White),  26,  [Hebard  Cln.].— Rio 
Grande,  British  Honduras  has  already  been  recorded  on  a  preceding  pc^e. 

San  Ramon.  Rio  Wanks.  Nicaragua,  June,  1905,  (M.  8.  Palmer),  1$.— Machuca, 

Nicarasina,  (.1.  F.  Branstord).  19. 

i»o  Hebard,  Trans.  Amer.  Entom.  Soc,  XLV,  p.  132,  (1919). 

I'^San  Esteban,  Venezuela,  October-November,  1910,  (M.  A.  Carriker,  Jr.),  29. 

Bart  ica.  British  Guiana.  December  31,  1912,  (H.  S.  Parish),  1  ^ .  Kartabo,  British 
Guiana.  (W.  Beebe).  Octolier  2.5.  1920  (one).  2S  . 
193  Fyzabad,  as  recorded  on  a  preceding  page. 

Recorded  by  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  114,  (1894), 
as  Stagmomantis  dimidiata. 
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Stagmomantis  montana  montana  Saussure  ai:d  Zehiitiier.    Plate  7,  tigures  22  and  23 ; 
plate  10,  figure  3. 

Stagmomantis  montana  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  pp.  141, 

142  and  146,  pi.  IX,  fig.  4.  (1894),  [$,  9  ;  Acapulco.  Tepetlapa  and  Chilpan- 
cingo,  Guerrero,  Mexico;  Cordova  (Cordoba),  LVera  Cruz]  Mexico:  ^"()lcan  de 
Atitlan,  2500  to  3500  feet,  Guatemala]. 
Stagmomantis  andru(iyna  Saussure  and  Z(>hntner,  Biol.  Cent.-Amer..  Orlli.,  I,  pp. 
142,  147.  pi.  VII,  %.  1,  (1894),  [6  ;  Belize,  British  Honduras] .—Rehn,  Proc. 
Acad.  Nat.  >Sci.  Phila.,  1905,  p.  794.  (1906),  ;  Surubres  River  at  San  Mateo, 
Costa  Rica]. 

Stagmatoptera  typhon  Rehn,  Canad.  Entom.,  XXXVI,  p.  107,  (1904),  [$;  San 
Marcos,  Nicaragua]. 

Aluromantis]  cinctipes  Giglo-Tos,  Bull.  Sec.  Entom.  Ital.,  XLVIII,  p.  56,  (1917), 
[$;  Costa  Rica].— Giglio-Tos,  Das  Tierreich,  Lief.  50,  pp.  385,  386,  (1927), 

[Costa  Rica]. 

AiuromanLis]  monLana  Giglio-Tos,  Das  Tierreich,  Lief.  50,  pp.  385,  386,  (1927), 
[Costa  Rica]. 

Oricuajo,^**  Rio  Jesus  Maria.  Elevation,  225-250  feet.  September  2, 
1927.    (Tristan  and  Rehn;  at  light  at  night.)    One  male. 

San  Mateo  (Rio  Surubres).  Elevation,  260  meters.  January,  1903. 
(P.  BioUey.)   One  male,  one  female.   [Hebard  Cln.] 

The  present  species  is  apparently  not  at  all  common  and  long  series  of 
it  have  never  been  secured.  This  factor,  plus  the  marked  resemblance 
of  females  to  those  of  the  genus  Stagmatoptera,  has  chiefly  been  responsible 
for  the  synonymy  given  above,  of  which  that  of  androgyna  and  cinctipes 
is  here  first  correctly  established.'^''  Giglio-Tos  in  1917  '"^  properly  syn- 
onymized  my  Stagmatoptera  typhon  based  on  the  female  sex.  Saussure 
and  Zohntner's  androgyna,  it  is  evident  from  the  series  of  thirteen  males 
and  two  females  of  the  species  now  before  me.  was  based  merely  on  a  rather 
large  male  with  an  infuscate  teii'niinal  stigma,  which  the  evidence  now 
before  me  shows  is  purely  individual.  Similarly  Giglio-Tos'  cinctipes  was 
based  on  a  single  male  in  the  intensively  colored  extreme  of  the  brown 
phase,  having  the  limbs  banded  and  the  wings  markedly  infumate.  This, 
also,  the  present  series  establishes  is  of  no  specific  value. ^'^^ 

.See  footnote  number  15  under  Musonio  f^urinnmn. 

i^'MVerner  (Konowia,  IV,  p.  165,  (1925)),  ho\v(!vor,  considered  montana  to  equal 
Umbata,  and  cinctipes  to  be  a  synonym  of  limbata.  Giglio-Tos'  cinctipes  is  a  synonym 
of  monlatin  but  not  of  Vnnhaln.    See  footnote  number  198. 

!»'  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  55. 

Werner  (Konowia,  IV,  pp.  164,  165,  (1925))  has  made  the  broad  and  un- 
warranted statement  that  Stagmomantis  limbata  (Hahn)  has  .S.  nionlnyia  S.  &  Z.  a.s  one 
of  its  synonyms.  Apparently  he  has  failed  to  distinguish  true  limbata,  of  which  a  series 
of  nineteen  males  and  eleven  females  from  Mexico,  as  well  as  scores  of  both  sexes  from 

the  southwostrrn  T'nited  States,  arc  now  before  me.  from  the  quite  different  montana. 
The  measurement.s  given  by  him  for  four  females  point  very  definitely  in  that  direction. 
The  females  of  limbata  and  montana  can  at  once  be  separated  by  the  more  elongate 
and  more  sharply  ovate  cephalic  .section  of  the  pronotum,  the  proportion.?  of  the  facial 
shield,  the  broader  and  rather  differently  shaped  tcgmina  of  montana  and  the  distinctly 
heavier  cephalic  limbs  of  the  latter  species.  The  males  are  less  readily  di-stinguished 
but  there  the  whole  body  in  limbata  is  much  more  slender,  the  cephalic  limbs  more 
delicate,  the  facial  shield  shallower  and  the  marginal  field  of  the  tegmina  less  strongly 
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A  study  of  the  material  now  in  hantl  siiows  that  niotttana  breaks 
up  into  two  tieographie  raees,  a  very  small  northern  one,  which  also  has 
diagnostic  features  other  than  size,  and  as  far  as  known  is  of  limited  dis- 
tribution in  the  state  of  Sinaloa,  Mexico,  and  the  typical  form,  which  is  of 
broader  distribution,  and  intergrades  with  the  more  northern  subspecies  in 
portions  of  south-central  Mexico.  I  here  select,  from  the  original  localities 
cited  by  Saussure  and  Zehntner,  the  Volcan  de  Atitlan,  Guatemala  as  the 
restricted  type  locality  of  montana,  those  in  Guerrero  and  Vera  Cruz  given 
in  the  original  description  in  all  probability  being  represented  by  more  or 
less  intermediate  material.  The  northern  race  of  montana  is  being  de- 
scribed elsewhere  as  S.  montana  sincUoae  and  needs  no  detailed  discus- 
sion here. 

In  size  montana  montana  shows  a  considerable  range  in  the  male  s^, 
both  individual  and  geographic,  although  I  have  before  me  none  quite  as 

laruc  as  the  type  of  androgyna.  This,  however,  is  strongly  approached  in 
certain  listed  below.  Nothing  definitely  conclusive  as  to  size  variation 
can  be  drawn  from  the  few  females  available.  The  following  dimensions 
(in  millimeters  J  illustrate  the  variation  found. 

Length  Greatest  Lenjith  of 

Length  of  width  of  of  cephalic 

of  body  pi  onotum  pronotum  tegmen  femur 

S.  m.  .siiKilotu 

S ,  Los  Mochis,  Sinaloa,  Mexico, 

type    51  165  357  34  11.1 

Atvpiral  tnoiitaim 

3,"  Jojutla,  Morelos,  Mexico^oo  51^  17  3.36  37.5  12^2 
S,  Monte  Sumidero,  Chiapas, 

Mexico  =^01    53.5  162  3.69  39.5  11.6 

Typical  -S.  m.  montana 

S,  Yucatan   —  17.5  4.11  ;i9.S  14 

$,  Merida,  Yucatan -"^    —  21  4.53  41.5  16 

$ ,  Santa  Emilia  Pochuta, 

Guatemala -0*    59.5  18.6  3.86  45.5  13 

$ ,  Santa  Emilia  Pochuta, 

Guatemala    59  19  4.03  47  135 

5  .  Sunihros  Rivor,  Costa  Rica  .  .  61  20.5  4.45  45  14.7 

S ,  San  Mateo,  Costa  Rica   62  20.6  4.7  47.5  15 j2 

S,  Oricuajo,  Costa  Rica    665  20  4.45  445  14 

9,  San  Marcos.  Xicarapua  (type 

of  Stagmatoptera  typhun)  ...  64  26.3  752  335  20.5 

$ ,  San  Mateo,  Costa  Rica   72  29£  7.98  355  233 

expanded  proximad  when  compared  with  typical  montana  montana.  In  addition  the 
male  fimitalia  exhibit  some  fratiu-(\<  of  rolativo  thoujih  sli<ih(  difforoncc. 

In  distribution  tlie  two  species  largely  occupy  different  areas,  these  overlapping 
only  in  portions  of  Mexico.  Limbata  does  not  extend  south  of  Oaxaca,  Mexico,  while 
viontann  ransies  to  Costa  Rica,  yet  does  not  roach  northward  to  the  southwestern  United 
States,  where  limbata  is  present  over  a  considerable  area. 

188  Trans.  Amer.  Entom.  Soc,  LXI. 

200 May,  1929;  (J.  J.  White);  one  male;  [Hebard  Cln.]. 

="1  May  30.  1926;  (A.  Dampf)  ;  one  male;  [Hebard  Cln.l. 

202  (Schott)  ;  one  male.    Abdomen  shrivelled  from  wet  preservative. 
(Gaumer) ;  two  males;  [Hebard  Cln].   Abdomen  lacking  apex. 

2®*  Elevation,  1000  meters;  February-March,  1931;  (J.  Bequaert);  two  males. 
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From  the  above  evidence  it  is  seen  that  while  the  male  sex  shows  a  fair 
amount  of  individual  size  variation  at  sinp;le  localities,  or  those  in  one 
general  tyj^e  of  country  of  similar  elevation,  there  is  a  generally  regular 
increase  in  size  southward  along  the  western  coast  of  Central  America. 
In  Yucatan  and  adjacent  British  iiondurus  (Belize,  vide  androgyna), 
however,  we  find  large  or  very  large  individuals,  indicating  that  there,  the 
only  area  immediately  near  the  Atlantic  coast  line  where  the  species  is 
known  to  occur,  for  some  reason  conditions  favor  an  optimum  size  de- 
velopment. 

As  to  color,  it  is  evident  that  in  the  male  sex  there  is  considerable 
variation  within  each  color  phase,  both  in  the  depth  of  the  general  pattern 
and  the  presence  or  absence  of  the  white  line  costad  of  the  humeral  trunk 

of  the  tegmina.  Four  males  before  me  are  definitely  referable  to  the  brown 
jihase,  these  being  the  three  from  Yucatan  and  the  San  Mateo  male.  In 
the  latter  the  phase  is  less  strongly  developed  than  in  the  others  and  there 
is  some  green  cephalad  on  the  pronotum.  None  of  the  former  show  any 
trace  of  the  cross  barring  of  the  limbs,  on  which  n'tjctipci  was  based,  btit 
that  from  San  Mateo  (which  may  be  the  exact  locality  from  which  Cliglio- 
Tos'  male  came,  as  he  had  other  Costa  Rican  mantids  from  tlierel  shows 
this  very  definitely  develoi)ed.  The  infuscation  of  the  stigma  is  also  defi- 
nitely seen  to  be  indivitlual.  but  it  is  ai)i>arently  connected  with  the  extent 
to  wdiich  the  discoidal  vein  and  the  narrow  section  of  the  discoidal  field 
adjacent  to  it  is  infuscate.  In  no  case  is  the  stigma  infuscate  without 
correlated  lining  of  this  section,  nor  is  this  present  without  the  stigma  being 
infuscate  to  some  degree.  The  three  Yucatan  brown  phase  males  all  show 
definite  infuscate  tessellation  of  the  wings,  although  that  from  San  Mateo 
is  without  these  markings.  It  is  probable  the  infuscate  alar  pattern  is 
present  only  in  the  strongly  marked  extreme  of  the  brown  phase.  All  the 
material  of  the  small  S.  montana  sinaloae  has  the  stigma  and  the  tegminal 
discoidal  vein  distinctly  infuscate,  while  the  discoidal  field  is  otherwise 
hyaline.  That  from  Jojutla  has  virtually  no  stigmal  or  discoidal  infusca- 
tion, while  the  Monte  Sumidero  male  has  the  tegminal  discoidal  line  very 
pronounced  and  the  stigma  infuscate,  but  less  than  is  tlie  discoidal  trunk 
section.  All  of  these  arc  in  the  green  phase.  The  two  Santa  Emilia  Pochuta 
females  are  also  in  the  green  phase,  but  lack  infuscation  of  botli  the  dis- 
coitlal  field  and  the  stigma.  In  all  three  Yucatan  males  (brown  i)hase), 
one  of  which  from  Merida  is  most  intensively  colored,  the  tegminal  discoidal 
vein  and  stigma  are  infuscate.  The  Oricuajo  male  is  in  the  green  phase 
without  stigmal  or  discoidal  vein  infuscation,  while  tliat  from  the  Rio 
Surubres  (recorded  in  1906)  has  been  somewhat  discolored  and  stained  by 
cyanide  fumes.  The  San  Mat€o  male  has  the  infuscation  of  the  stigma 
and  tegminal  discoidal  vein  marked. 
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Tlie  white  line  along  the  internal  border  of  the  marginal  field  of  the 
male  tcgmina  is  distinctly  niai'kcMl  in  two  specimens  of  fn.  sinaloac,  and 
hardly  at  all  evident  in  the  third;  not  i)resent  at  all  in  the  Jnjutla  male, 
while  that  from  Monte  Sumidero  has  it  strikingly  contrasted.  The  two 
Yncatan  males  (Mcridai  which  are  not  discolored  in  that  area,  have  the 
white  line  well  indicated,  while  in  the  (luatemala  and  Costa  Rican  speci- 
mens of  the  same  sex  it  is  indicated,  and  then  but  weakly,  in  but  one, 
which  is  from  Santa  Emilia  Pochuta,  Guatemala.  The  two  females  (San 
Marcos,  Nicaragua  and  San  Mateo,  Costa  Rica)  seen  are  both  in  the  ex- 
treme green  phase,  with  non-infuscate  stigma  and  discoidal  vein,  and  no 
trace  of  a  white  line  in  the  marginal  field.  From  the  color  observations 
here  given  it  is  evident  the  presence  or  absence  of  infuscation  of  the  stigma, 
or  of  the  white  lining  of  the  marginal  field  of  the  male  tegmina  has  no 
specific  or  even  racial  value,  but  apparently  are  genetic  features  independ- 
ent of  the  basic  color  jihase,  which  is  not  genetic.  The  presence  or  absence, 
irrespective  and  independent  of  the  color  phase,  of  the  features  here  dis- 
cussed shows  quite  conclusively  they  are  governed  by  different  activating 
causes. 

In  the  green  phase  the  base  color  of  the  marginal  field  of  the  tegmina 
ranges  from  as  lialit  as  deep  colonial  buff  in  the  more  i)allid  individuals,  to 
as  deeji  as  bice  green.  The  yellow  tendency  is  present  only  in  two  males 
from  Santa  Emilia  Pochuta,  which  are  both  very  light  in  general  color, 
whicii  is  chamois  to  honey  yellow  in  one,  washed  with  reed  yellow  in  the 
other.  In  the  brown  phase  this  field  may  be  either  citron-green  (San 
Mateo)  or  red  brown,  ranging  from  vinaceous-tawny  to  as  deep  as  cinnamon- 
rufous,  both  of  these  represented  by  the  two  Merida  males.  Thus  the  color 
of  this  field  is  probably  genetic,  and  as  independent  of  the  body  tone  as  is 
the  stigmal  infuscation,  humeral  pencilling  and  white  streaking  of  the 
same  field. 

The  distribution  of  the  two  subspecies  of  Stagmomantis  montana  is  now 
known  to  extend  along  the  western  side  of  Mexico  and  Central  America 
from  as  far  north  as  northwestern  Sinaloa  (Los  Mochis),  Mexico  (there 
S.  m.  sinaloae)  southward  over  the  Pacific  slope  portions  of  the  states  of 
Guerrero.  ]\Iorelos  and  Chiapas.  Mexico,  western  Guatemala,  western 
Nicaragiui  and  the  lower  levels  of  western  Costa  "Rica,  there  not  known  to 
reach  higher  than  about  750  feet  above  the  sea  (San  ^lateoi.  or  south  of 
HerradiH-a  Point.  In  southern  Mexico  its  distribution  extends  eastward  in 
suitable  areas,  reaching  semi-arid  Yucatan  and  there  extending  southward 
into  northern  British  Honduras  (Belize),  while  it  has  also  been  reported 
from  Cordoba,  Vera  Cruz. 

Montana  is  clearly  partial  to  semi-arid  or  savannah  districts,  and  has 
a  type  of  distribution  paralleled  in  many  other  species,  which  otherwise 
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restricted  to  the  western  side  of  Mexico  and  Central  America  reach  east- 
ward in  suitable  areas  and  are  common  in  the  semi-arid  Yucatan  peninsula 
and  adjacent  areas  of  British  Honduras. 

Little  definite  information  is  available  regarding  the  habits  of  the 
species,  other  than  that  the  males  are  attracted  to  light  at  night.  Season- 
ally it  is  known  to  occur  from  December  to  May,  and  again  in  early  Sep- 
tember. Of  these  months,  January  and  February  and  early  September  are 
from  Costa  Rican  material.  Whether  the  species  occurs  virtually  through- 
out the  year,  or  is  two-brooded  in  the  last  mentioned  country,  remains  to 
be  determined.  It  clearly  occurs  adult  in  both  the  wet  and  dry  seasons. 

Stagmomantis  theophila  Rehn.    Plate  7,  figures  24  and  25;  plate  10,  figure  4. 

aiagmomaiitis  llunphila  Rehn,  Proc.  U.  S.  Nat.  Mus.,  XXVIl,  p.  563,  (1904), 

{$  ;  Turrialba,  Costa  Rica]. — Hebard,  Trans.  Amer.  Entom.  Soc,  XL VIII,  p. 

340,  (1923),  [Costa  Rica]. 
Stagmatoptera  insatiabilis  Rehn,  Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  572,  (1904),  [  9  ; 

Turrialba,  Costa  Rica]. — Rehn,  Genera  Insectorum,  fasc.  119,  p.  13,  (1911), 

[Costa  Rica]. — Giglio-Tos,  Bollett.  JMus.  Zool.  Anat,  Comp.  Torino,  XXIX, 

no.  684,  pp.  26,  36,  (1914),  [Turrialba]. 
StaginoDxnttis  dcnticidala  Chopard,  Ann.  Soc.  Entom.  France,  LXXXV,  p.  162, 

(1916),  [5  ;  Chimbo,  Ecuador]. 
Stauromantia  theophila  Giglio-Tos,  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  65,  (1917), 

[Costa  Rica].— Giglio-Tos,  Das  Tierreich,  Lief.  50,  p.  385,  (1927),  1$,  9; 

Costa  Rical. 

St[auromantis]  fcsiae  Giglo-Tos,  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  55,  (1917), 
IS.  9  ;  Guayaquil  (type  locality)  and  Vinces,  Ecuador]. 

SLagmomanLis  denlicoUis  Werner,  Konowia,  IV,  p.  163,  (1925),  ;  Colombia  (type 
locality);  Huasco  and  Muzo,  Colombia]. 

Hamburg  Farm,  lower  Rio  Reventazoii.  April  30.  (C.  W.  Dodge.) 
One  male.  [M.C.Z.] 

Philadelphia  South  Farm,  Banana  River  district.  November  7,  1909. 
(P.  P.  Calvert.)    One  male. 

Giglio-Tos  first  referred  Stagmatoptera  insatiabilis  to  this  species  in 
1917  205  tiig  name  having  been  based  on  the  very  different  appearing  female. 
The  synonymy  of  Chopard's  dmticulata  and  Giglio-Tos'  jestae  was  estab- 
lished by  Hebard  in  1923,*"'  and  that  of  Werner's  denticollis  by  him  in 
1933.=" 

The  definitely  subcarinulate  condition  of  the  caudal  tibiae  of  the  female 

sex  of  this  species  was  responsible  for  the  description  of  that  sex  as  a 

Stagmatoptera,  and  the  definite  relationship  of  the  two  genera  i?  clearly 
evident  through  this  species,  montana  and  limbata.  As  I  have  remarked 
on  a  preceding  page  under  discussion  of  the  genus  Stagmomantis,  tibial 
carinulation  is  of  no  value  as  the  chief  diagnostic  feature  of  the  subfamily 
Vatinae,  and  Stagmatoptera,  which  has  been  placed  in  that  group  by  pre- 

=05Bullett.  Soc.  Entom.  Ital.,  XLVIII.  p.  55,  (191G). 

Trans.  Amer.  Entom.  Soc,  XLVIII,  p.  340,  (1923). 
2«"  Trans.  Amer.  Entom.  Soc,  LIX,  p.  29,  (1933). 
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vioiis  workers,  must  be  removed  to  the  Mantinae  and  placed  in  the  imme- 
diate vicinity  of  Stfigniouiaritis. 

The  present  species  is  distinctive  anionu'  all  those  referable  to  Stag- 
motnantis  in  the  marked  character  of  the  sublaniellate  dentation  on  the 
flexor  margin  of  the  cei)hali('  coxae,  and  the  emphasis  of  the  dentations 
(  9  )  or  denticulations  (  S  >  on  the  lateral  margins  ol  the  collar  and  cephalic 
half  of  the  shaft  of  the  pn)notum. 

The  available  series  of  male  specimens  throws  some  interesting  light  on 
the  amount  of  variation  found  in  a  single  species  of  the  genus,  in  the  extent 
to  which  the  marginal  field  of  the  tegmina  in  that  sex  may  be  opaque  or 
hyaline.  Theophila  is  considered  by  Giglio-Tos  to  have  this  area  hyaline 
with  a  band  of  opaque  white  along  the  proximal  half  of  the  mediastine  vein. 
The  present  series  shows  that  the  width  of  this  opaque  white  band  varies 
from  a  mere  fine  line,  to  an  opposite  extreme  in  which  it  covers  slightly 
more  than  half  the  width  of  the  field.  The  latter  condition  is  seen  in  the 
specimens  from  Nicaragua  and  Costa  Rica,  while  tluxc  from  Ecuador  have 
the  band  averaging  narrower.  The  broadest  white  band  is  found  in  a  male 
from  the  Great  Falls  of  the  Pis  Pis  River.  Nicaragua,  and  any  increase  in 
extent  of  the  same  over  that  found  in  it  would  jH-oduce  a  marginal  field 
almost  entirely  opaque  white,  and  followintr  the  handling  of  this  feature 
by  (liglio-Tos  the  student  would  be  completely  misled  as  to  its  real  rela- 
tionship. 

The  niunber  of  large  teeth  present  on  the  flexor  margin  of  the  cephalic 
coxae  varies  from  three  (Chopard  for  denticulata)  to  eight  (Werner  for 
denticollis) .  The  series  of  twelve  males  and  two  adult  females  now  before 
me  shows  from  four  to  seven  in  the  male  and  five  in  the  females.  The 
Costa  Rican  males  known  exhibit  a  range  of  from  five  to  seven,  the  females 
always  five.  An  El  Salado,  Ecuador  male  shows  four  or  five,  the  small- 
est number  present  in  any  specimen  personally  examined.  While  the 
Ecuador  males  generally  show  a  smaller  number  of  coxal  teeth  (four  to 
six)  than  Nicaraguan,  Costa  Rican  or  Panamanian  males,  this  is  not  an 
invariable  rule.  The  male  type  of  theophila,  from  Costa  Rica,  possesses 
but  five  to  six  teeth,  or  the  same  number  as  in  two  of  four  of  the  Ecua- 
dorian males  seen.  i.  e.  tliose  from  T.ita  and  Paramba.  The  adult  female 
from  Bucay,  Ecuador  recorded  by  llebard,-""  and  an  innuature  one  from 
Huigra  in  the  same  cotmtry  -"'  both  agree  with  the  type  and  paratype  of 
insatidb'lis  in  having  but  five  teeth. 

Hel)ar(l  -"  has  gi\'(Mi  the  size  range  in  pronotal  and  tegminal  proportions 
as  found  in  eight  Panamanian  males.    The  type  individual  has  slightly 

(F.  Campos). 

2ooProc.  Acad.  Nat.  Sci.  Phila.,  LXXVI,  p.  131,  (1924). 

s'o Elevation,  1300  meters;  (F.  Campos). 

2"  Trans.  Amer.  Entom.  Soc,  XLVIII,  p.  341,  (lfl23). 
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longer  tegminu  (i.  c.  39.5  inin.)  iliaii  any  ul  the  Panamanian  ones,  and  the 
dimensions  of  the  Costa  Rican  specimens  here  recorded  are  within  the  range 
given  in  the  measurements  already  published.  To  the  southward  in  Ecua- 
dor the  species  averages  smaller  than  in  Costa  Rica,  as  already  stated  by 
Hebard,^*^  and  given  added  emphasis  by  the  additional  male  now  before 
me  from  El  Salado,  Ecuador,  which  shows  the  following  dimensions:  length 
of  body,  47.5  nam.;  length  of  pronotum,  15.4;  greatest  width  of  pronotum,  3; 
length  of  tegmen,  32.8.  This  is  but  slightly  larger  than  the  measurements 
of  the  type  male  of  the  synonymic  festae,  from  Gtiayaquil,  Ecuador. 

From  previous  records  and  material  now  available  the  range  of  theophila 
is  known  to  extend  from  eastern  Nicaragua  (Great  Falls  of  the  Pis  Pis 
River -^^)  south  across  eastern  Costa  Rica,  lowland  Panama,  the  Magda- 
lena  River  region  of  Coloml)ia  (Muzo)  -'^  and  western  Ecuador  (Lita, 
Paramba,  Vinces.  Guayaquil.  Duran.  Chimbo  and  El  Salado).  In  Costa 
Rica  it  is  limited  to  the  eastern  rain  forest,  not  l)eing  known  from  higher 
than  Turrialba,  wliich  is  at  an  elevation  of  slightly  over  2000  feet.  The 
seasonal  range  as  adults  is  from  at  least  late  April  (Hamburg  Farm)  to 
■early  November  (Philadelphia  South). 

Nothing  has  been  reported  or  noted  on  the  habits  of  theophila.  Person- 
ally 1  have  never  taken  the  species,  although  it  doubtless  occurs  at  a  num- 
ber of  localities  at  which  I  have  worked. 

STAGMATOPTERA  Burmeister 

Stagmatoptera  Burmeister,  Handb.  der  Entom.,  II,  Abth.  II,  pt.  1,  p.  537,  (1838). 

Genotype  (by  selection  of  Rehn,  1904)."'  —  Mantis  {Stagmatoptera) 
rogatoria  Burmeister  =  S.  binotata  Scudder,  1869.^^* 

This  genus  includes  approximately  a  dozen  species,  limited  in  distribu- 
tion to  tropical  America,  ranging  from  at  least  as  far  north  as  eastern 

«»2  Idem,  p.  340. 

Ten  miles  northwest  of  Eden  Mine,  Nicaragua;  May  26,  1922;  (Wharton 

Huber) ;  one  malo. 

I  am  unable  to  locate  "  Huasco  ",  given  as  a  Colombian  locality  by  ^\'cl•nor,  but 
I  quostion  the  reference  of  this  place  to  Colombia  on  philolofiical  grounds,  as  well  as 
its  unfamiliarity  to  me  and  one  of  my  colleague?,  Mr.  M.  A.  Carriker,  Jr..  who  has 
spent  many  years  in  zoological  field  work  in  that  country.  The  name  is  evidently  Inca, 
not  Muysca. 

sisProc.  U.S.  Nat.  Mus.,  XXVII.  p.  571,  (1904). 

=i^This  is  not  Mantis  rogatoria  Stoli,  1813  (Natuui"l.  Afbeeld.  Beschi*.,  Spoken,  etc., 
p.  73,  pi.  XXV,  fig.  95)  which  equals  precaria  of  Linnaeus,  but  a  distinct  species  inde- 
pendently named  by  Burmeister.  without  reference  to  StoU's  name.  In  con.sequence 
Burmeister's  name  is  that  of  the  genotypic  species,  being  erected  without  reference  to  the 
earlier  rogatoria.  The  oldest  specific  name  applied  to  the  species  described  by 
Bin-mei.ster  therefore  holds  as  that  of  the  genotype.  Giglio-Tos'  use  of  prrraria 
(Linnaeu.s)  a.s  the  genotype  (Das  Tierreich.  Lief.  50.  p.  593,  (1927)),  apparently  based 
on  Kirby  (Synon.  Catal.  Orth..  I.  p.  299,  (1905)),  is  invalid  in  the  face  of  the  prior 
fixation  above  cited.  Rehn's  1911  use  of  prcdicatoria  Saussurc  as  the  genotype  (Gen. 
Insect.  Vatinae  (fasc.  119),  p.  12)  was  correct,  as  predicaloria  was  based  on  the  same 
species  as  binotata,  but  the  latter  has  priority. 
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Costa  Rica,-^'  south  to  northern  Argentina,  and  from  Peru  to  eastern  Brazil. 
Certain  African  and  Malagasy  species  have  been  referred  to  this  genus, 
but  are  now  removed  to  genera  (i.  e.  Bisanthe  and  Tisma)  belonging  to 

other  subfamilies. 

I  liave  discussed  above  under  Stagmomantis  the  conelusiDnr:  reached  on 
the  subfamily  position  of  Stagmatoptera  and  the  close  relationshij)  of  the 
two  genera.   Placed  for  many  years  in  the  Vatinae,  Stagmatoptera  must 

be  removed  from  that  assemblage  and  given  a  position  in  the  ]\Iantinae  in 

very  close  proximity  to  Stagmomantis.  How  many  other  Neotropical 
genera  with  which  it  had  been  associated  in  the  Vatinae  may  require 
similar  transfer,  must  await  further  critical  studies. 

Stagmatoptera  septentrionalis  Saussure  and  Zelmtner. 

Stagmatoptera  septentrionalis  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p. 

186.  pi.  VIII.  fiff.  2,  (1894),  [  2  ;  Bugaba,  Panama]. 
[Sta<j>i/(iin/ii(_  rd  .■<(  j/toiirionalis]  var.  j/j/j/or  Saussure  and  Zehntner, Biol.  Cent.-Amer., 

brth.,  I,  p.  187,  (1894) J  [?  ;  Colombia;  Venezuela]. 
SUagmatoptera']  incerta  Giglio-Tos,  Bollett.  Mus.  Zool.  Anat.  Comp.  Univ.  Torino^ 

XXIX.  no.  681.  p.  27.  (1911).  [  S  ;  Costa  Rica  and  unknown  locality] .—G«IiO' 

Tos.  Das  Ticrrcich,  Liof.  50.  pii.  594,  595,  I  $  ;  Costa  Rica]. 

Carrillo.  (C.  F.  Underwood.)  One  female.  [Hebard  Cln.] 
In  1921  -''^  Hebard  synonymized  variety  minor  as  an  individual  varia- 
tion of  the  species.  With  this  I  fully  agree  after  an  examination  of  the 
series  of  thirty-two  adult  specimens  (23  c5  ,  9  $  )  of  the  species  in  the 
Philadelphia  series,  although  there  is  some  geographic  correlation  of  size 
fluctuation.  Giglio-Tos'  incerta  is  apparently  nothing  but  the  condition 
found  in  many  males  of  the  species,  the  discoidal  field  of  the  tegmina 
having  the  portion  bordering  the  humeral  trunk  opaque  to  a  variable  esctent,. 
this  opacity  often  showing  a  herring-bone  character  by  following  along  and 
involving  the  oblique  cross-nervures  between  the  sectors.  This  is  specifi- 
cally mentioned  by  Giglio-Tos,  who  says  (1927)  of  incerta,  "I'aire  dis- 
coidale  des  elytres  opaque  le  long  des  veines  radiales  et  puis  aver  des 
bandes  jaunes  sur  les  petites  veines  transverses  ".  Giglio-Tos  erred  in 
comparing  incerta  with  supplicaria,  to  which  the  resemblance  of  males  of 
septentrionalis  is  pronounced,  but  that  .<ex  of  the  two  species  can  readily 
be  separated  by  the  appreciably  broader  tegminal  marginal  field  of  septen- 

-'■  Ciiiilio-Tos  (Das  Ticrroich,  Liof.  50,  p.  598,  (1927))  has  '/wen  Mexico  as  one  of 
the  localities  for  jS.  biocellala,  which  otherwise  is  not  known  from  north  of  Venezuela.  I 
question  whether  the  material  so  labelled  really  came  from  Mexico,  and  until  furtiier 
confirmation  is  !i\  ;iilablc  profor  to  jrive  the  definite  northern  limit  of  the  genus  as  that 
of  the  most  northern  unquestioned  record  (i.e.  Carrillo,  Costa  Rica). 

218  Giglio-Tos  (Boll.  Mus.  Zool.  Anat.  Comp.  Torino,  XXIX,  no.  684,  p.  31,  (1914)) 
has  also  described  a  \  ariety  africdnn  of  S.  f(  inoralis.  which  he  said  was  thought  to  be 
from  Tanga,  Tansranyika  Territory,  but  that  doubt  existed  as  to  the  correctness  of 
the  locality.  In  my  mind  there  is  no  doubt  but  that  this  material  came  originally 
from  tropical  America. 

218  Trans.  Amer.  Entom.  Soc,  XLVII,  p.  160. 
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trionalis,  as  well  as  certain  apparently  constant,  although  not  pronounced, 
color  features.  My  opinion  as  to  the  constancy  of  these  features  is  drawn 
from  the  examination  of  the  above-mentioned  twenty-three  males  of  septen- 
tnonalis  and  ten  of  the  same  sex  of  supplicaria.--°  The  females  of  sep- 
tentrionalis  and  supplicaria  also  can  be  separated  by  the  distinctly  broader 
marginal  field  of  the  former,  as  well  as  in  that  species  heavier  cephalic 
limbs  and  much  smaller  tegminal  ocellation. 

Included  in  the  series  of  septentriondlis  before  me  are  six  males  from 
Panama  localities,*^*  six  from  Boca  Murindo,  Choco,  Colombia,***  and 
seven  from  Caparo,  Trinidad.**"  In  the  first  mentioned  the  incerta  type  of 
tegmina  alone  is  indicated,  in  the  Boca  Murindo  lot  this  is  less  decided, 
but  the  discoidal  field  is  always  somewhat  encroached  upon  by  opacity, 
while  in  Caparo  specimens  we  find  this  overlapping  less  evident,  to  the 
point  of  virtual  absence  in  the  recessive  extreme.  As  the  type  locality  of 
septentrionalis  is  in  Chiriqui  Province,  Panama,  and  all  the  males  seen 
from  that  country  are  of  the  incerta  extreme,  the  synonymy  of  these  names 
is  obvious. 

No  importance  can  be  given  to  the  degree  of  emphasis  of  the  fuscous 
maculation  on  the  internal  face  of  the  cephalic  femora,  as  the  present  series 
shows  beyond  any  possible  argument  that  its  enii)hasis  and  extent  is  purely 
an  individual  feature.  This  is  also  true  of  many  other  species  of  the  family 
similarly  maculate  with  black. 

The  size  range  in  the  species  is  pronounced,  although  usually  there  is 
reasonable  stability  at  any  one  locality.  The  smallest  specimens  seen  are 
males  from  Boco  Murindo,  Choco,  and  Andagoya,  Antioquia,  Colombia,*** 
while  the  largest  males  are  from  Gatun,  Panama.**'  The  smallest  female 
is  from  Santa  Marta,  Colombia,***  while  the  Carrillo,  Costa  Rica  female  is 
as  large  as  any  other  seen.  Representative  individuals  show  the  following 
measurements  (in  millimeters) : 

***Nouveau  Chantier,  French  Guiana;  January,  May,  November,  December;  3^, 
19;  FHebard  CIn.l.  St.  Joan  du  Maroni.  French  Guiana;  Januarv.  J^ccenibcr;  15, 
1$  ;  LHebard  Cln.]:  (Le  Moult);  1^  ;  IHebard  Cln.].  Tumatumari,  British  Guiana; 
April  1912;  (Lutz);  4^  ;  [A.NJSP.  and  Hebard  Cln.].  Porto  Velho,  Rio  Madeira, 
Brazil ;  (Mann  and  Baker) ;  1  ^  .   Chanchamayo,  Peru  ;  1  9  . 

221  See  Hebard.  Trans.  Amor.  Entom.  Soc,  XLVIII,  p.  334.  (1923). 

2"  See  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVII,  p.  160,  (1921). 
June;  (S.  M.  Klages). 

224  See  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVII,  p.  161,  (1821). 

-2"  Reported  but  not  measiired  by  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVIII. 
p.  344,  (1923). 

■*•-«  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  XLV,  p.  139,  (1919). 
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S  .  Ciutuii,  Funuin.i   

82 

28.4 

5.7 

50 

3  Q 

168 

,  Ciiitun,  Pun;ini;\  

72.6 

26.3 

5.4 

53  S 

3  8 

16  2 

S ,  Boco  Muriiid'  ), 

Colombia   

66.2 

23.2 

4.8 

489 

3  1 

14  6 

■A  Andasrova 

Colombia  .... 

65 

23.8 

4.7 

485 

35 

144 

■3 ,  Muzo,  Boyaca, 

Colombia  227 

65 

245 

5 

50.8 

35 

14  9 

,  Muzo,  Bovaca. 

Colombia   

75.4 

27.4 

5.2 

58.5 

35 

16.9 

■$ ,  Caparo,  Trinidad  . . . . 

69.5 

24.8 

5 

49.5 

3.2 

15 

S  ,  Caparo,  Trinidad  .  .  .  . 

74 

262 

5.3 

515 

3.7 

16.7 

2    Carrillo  (^oata  Rioa 

89 

38 

83 

52 

8  6 

245 

^  Barro  Colorado 

Canal  Zone  228 

86 

36 

8  1 

495 

23 

$  ,  Santa  Marta, 

Colombia   

77 

32 

75 

415 

7.1 

20 

•5 ,  Fusugasuga  Ciindin- 

amarca,  Colombia  ^ao 

1   

37.8 

7.9 

53 

8.6 

24.7 

,  Cauca,  Colombia  --^i  . 

85.5 

35 

8.6 

53 

9 

23£ 

$ ,  Villa vicencio,  Meta, 

Colombia   

90.5 

37.4 

8.2 

51 

8.9 

23 

■$  ,  San  Esteban,  Cara- 

bobo,  Venezuela  -^^  . 

82 

31.3 

7.5 

435 

7.6 

20.6 

9 ,  St.  Joseph,  Trinidad  ^a* 

84 

35.5 

8.3 

50 

8.9 

23 

The  size  range  shown  by  the  ]\rnzo  males,  and  to  a  lesser  degree  by  the 
Caparo  extremes,  is  very  considerable,  and  must  temper  any  broad  con- 
clusion as  to  a  geographic  correlation  of  size  variation.    Against  this  it 

should  be  noted  that  the  larger  Muzo  individual  is  far  larger  than  any 
other  male  of  the  nine  .-^een  from  Colombia,  the  six  from  Boeo  ^Nlurindo 
being  very  uniform,  equal  to  or  but  slightly  larger  than  that  from  Anda- 
goya  measured  above.  It  is  fair  to  conclude,  however,  that  under  the  con- 
ditions of  semi-aridity  found  along  the  north  coast  of  South  America  (i.  e. 
Santa  Marta  and  San  Esteban)  the  species  is  smaller  than  it  is  under 
rain-forest  conditions  in  eastern  Costa  Rica  or  in  Panama.  Knowledge  of 
exact  conditions  under  which  the  Muzo  individuals  were  taken  might  ex- 
plain the  decided  difference  in  size  of  the  two  males. 

227  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVII,  p.  160,  (1921). 

228  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  LIX,  p.  122,  (1933). 

229  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  XLV,  p.  139,  (1919). 
-•"ORoportod  by  Hebard,  Trans.  Amor.  Entom.  Soc,  XLVII,  p.  160,  (1921). 

Roportod  l)y  Hobard.  Trans.  Amer.  Entom.  Soc,  XLV,  p.  139,  (1919). 
232  Reported  by  Hebard,  Trans.  Amer.  Entom.  Soc,  XLVII,  p.  160,  (1921). 
233 October-November,  1910;  (M.  A.  Carriker,  Jr.);  one  female. 

October  14  and  29,  1915;  (R.  A.  Wood);  one  male,  one  female;  [Hebard  Cln.]. 
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In  distribution  S.  septentrionalis  is  now  known  to  range  from  eastern 
Costa  Rica  (Carrillo)  southward  to  northern  (Choco,  Antioquia,  and  Santa 
Marta  districts)  and  eastern  Colombia  (Muzo,  Boyaca  and  Villavicencio, 
Meta),  eastward  across  northern  Venezuela  to  the  delta  region  of  the 
Orinoco,""^  and  also  in  Trinidad.  I  do  not  know  of  its  occurrence  in  the 
Amazonian  basin  or  in  the  Guianas,  where  it  appears  to  be  replaced  by 
other  species.  How  far  it  extends  into  the  interior  of  Venezuela  is  also 
unknown.  In  Costa  Rica  it  is  known  only  from  tlie  rain-forest  section  of 
the  Tropical  Zone.  AW'  know  virtually  nothinii  re;j;ar(ling  the  habits  of  the 
species,  or  its  jiei'iodicity  in  Costa  Kica.  l^lst'where  it  is  known  to  occur 
adult  from  January  (Pedernale-l  to  December  ( Piiioi:aiia.  Panama  and 
Santa  Marta,  Colombia),  all  mouths  being  represented  except  February 
and  March. 

TAUROMANTIS  Giglio-Tos 
TauromarUis  Giglio-Tos»  Bull.  Soc.  Entom.  Ital.,  XLVIII,  p.  67,  (1917). 
Ocuotype  (by  original  designation),  Phasmomantis  championi  Saussure 
and  Zehntner. 

This  genus  contains  but  the  single  species  discussed  below. 

Tauromantis  championi  (Saussure  and  Zehntner). 

Phasmomantia  championi  Saussure  and  Zehntner,  Biol.  C^nt.-Amer.,  Orth.,  I,  p. 

149,  pi.  VII.  fie  6.  (1S94),  r  9  ;  Volcan  do  Chiriqui.  Pan.iinaL— Giglio-Tos.  Bull. 
Soc.  Entom.  Itul.,  XLVIII,  p.  57,  (1917),  16  ;  Costa  Rica]. 
Stagmomanlis  longicollis  Werner,  Konowia,  IV,  p.  164,  (1925),  1$;  Chiriqui, 

Panani.il . 

TlaurcniKuil is\  cIkiiii pioni  Giplio-Tos,  Das  Tieneich.  Lief.  50,  p.  391,  (1927), 

9  ;  Panama;  Costa  Rica  I. — Hebard,  Trans.  Amer.  Entom.  Soc,  LIX,  p.  121, 
(1933),  19  ;  Juan  Vina.s.  Costa  Rira;  "Costa  Rica"]. 

Juan  Villas.    One  female.    [Hebartl  Cln.] 
"  Costa  Rica."    One  female.    [Hebard  Cln.] 

The  synonymy  of  St(i(jnionianfis  longicollis.  jjased  on  the  male  sex.  has 
already  been  established  l)y  Hebard,-''^  and  after  a  careful  examination 
of  the  literature  I  fully  eonein*  in  his  action. 

The  females  before  me,  which  h;t\'e  already  been  recorded  by  Hebard, 
show  that  Saussure  and  Zi'lminer's  oriy;inal  figure  fails  to  emphasize  sutii- 
ciently  the  marked  and  subtriangular  character  of  the  expansion  of  the 
supra-coxal  region  of  the  pronotum  in  that  sex.  In  size  one  of  the  present 
individuals  is  very  faintly  smaller,  the  other  slightly  larger  than  the  meas- 
urements originally  given.  Both  are  mottled  ochraceous  and  wood  brown 
in  color,  with  the  details  of  the  pattern  as  described  by  Saussure  and 
Zehntner  and  Giglio-Tos  in  1927. 

Pedemales,  Delta  Amacuro  Territory,  Venezuela;  January  25,  1911;  (Stewardson 
Brown)  ;  one  female. 

236  Trans.  Amer.  Entom.  Soc,  LIX,  p.  121,  (1933). 
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Our  kuowli'dpie  of  the  distribution  of  the  species,  aiul  ineidentally  the 
jieiius,  is  drawn  entirely  from  the  evidence  of  the  tyi)e  and  the  records 
cited  above.  From  these  it  is  seen  that  the  species  is  definitely  known 
only  from  the  Volcan  de  Chiriqui,  Chiriqui  Province,  Panama,  and  Juan 
Vinas,  Costa  Rica.  There  is  no  information  as  to  its  distribution  outside 
of  these  countries,'^^  or  as  to  its  altitudinal  distribution  other  than  that  of 
Juan  Vinas  (3000  feet).  Similarly  we  have  no  information  bearing  on  the 
seasonal  occurrence  of  championi. 

ACONTIOTHESPINAE  ^as 
This  tropical  American  "irouj)  of  small  mantids  of  distinctive  form  and 
often  striking  coloration  is  exceptionally  interesting,  if  for  no  other  reason 
than  the  unusual  ant-like  api)earance  of  the  immature  stages.  The  species 
are  in  part  at  least  difficult  to  distinguish,  the  correlation  of  the  sexes  is 
by  no  means  easy,  and  coloration  range  within  most  of  the  species  but 
poorly  understood.  In  consequence  the  literature  is  much  involved,  often 
contradictory,  and  the  last  study  of  the  group,  that  by  Giglio-Tos,*'*  has 
done  little  to  clear  up  the  difficulties,  largely  on  account  of  his  failure  to 
appreciate  intra-specific  variation,  and  also  the  disregard  of  discussions  on 
relationship  and  affinity  which  had  been  presented  in  print  as  much  as 
eight  years  before  the  appearance  of  the  Giglio-Tos  monograph.  In  con- 
sequence the  latter  author's  study  is  valueless  for  determining  the  Central 
American  species  of  the  subfamily,  while  for  the  South  American  species  it 
gives  us  a  number  of  names  but  little  regarding  their  true  status,  or  the 
natural  relationship  of  the  species. 

ACONTISTELLA  Beier 

Aconlisla  Saussure  aud  Zchntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  130,  (1894).  Lrurt.] 
Acontistella  Beier,  Zoolog.  Anzeiger,  LXXXI,  p.  246,  fig.  1,  (1929). 

Genotype  (by  monotypy). — A.  amaeonica  Beier.**^ 

Beier  (Mitt.  Zool.  Stat sinst .  u.  Zool.  Mus.  Hambui^,  XLV.  p.  18,  (1931))  infers 
the  species  oceurs  in  Colombia,  bv  crediting  the  record  of  a  t'cmale  specimen  to 
"Chiriqui,  Columbian".  Hebard  (Trans.  Amer.  Entom.  Soc,  LIX,  p.  121,  (1933)) 
recently  pointed  out  Beier's  error,  and  emphasized  the  fact  that  Chiriqui  has  been  a 

political  unit  of  Panama  and  not  of  Colombia  for  many  years. 

-•■s  This  sulifamily  is  called  the  Acontistinae  by  Giglio-Tos  (Bull.  Soc.  Entom.  Ital., 
XLVI.  \^.  75.  (1915)),  but  as  Hebard  has  pointed  out  (Proc.  Acad.  Nat.  Sci.  Phila., 
LXXVI.  ji.  132,  (1924))  the  group  should  be  known  as  the  Acontiothespinae.  This  is 
due  to  the  proper  generic  name  of  the  typical  genus  being  AcorUiothespis,  as  discussed 
on  a  subsequent  page. 

"»  Das  Tierreich,  Lief.  50,  pp.  500-507,  (1927). 

Hebard.  Trans.  Amer.  Entom.  Soc,  XLV,  pp.  130-131,  (1919). 

-«i  While  I  have  not  seen  the  genotypic  species  {A.  amazonica  Beier,  Zoolog. 
Anzeiger,  LXXXI,  p.  247,  fig.  1,  (1929).  [$  ;  Alto  Amazonasl),  I  have  before  jne  the 
male  type  and  the  female  allotype  of  Acoul iothcspis  ccuadorica  Hebard  (Proc.  .\cad. 
Nat.  Sci.  Phila.,  LXXVI,  p.  132,  pi.  V,  figs.  11  and  12,  (1924),  L6,  9  ;  Rio  Pescado, 
Cuenca  Canton^  Azuay,  Ecuador])  which  is  extremely  close  to  amcaonica.  Hebard's 
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I  am  by  no  niean.<  convinced  of  the  desirability  of  rcco<^nizing  Aconti- 
stclla  as  distinct  from  Acoutioth(  -spis.  With  a  majority  of  the  species  which 
have  been  referred  to  the  two  entities  now  before  me,  the  degree  of  con- 
vergence is  so  marked  that  it  is  questionable  whether  the  two  categories 
can  be  maintained  as  distinct  genera  or  even  subgenera.  The  more  slender 
pronotum  of  Acontistella  alone  can  hardly  be  considered  as  of  generic  value, 
as  among  the  various  species  of  undoubted  Acontiothespis  we  have  a  very 
appreciable  amount  of  fluctuation  in  this  respect.  The  sculpture  of  the 
pronotum,  however,  is  somewhat  different  in  the  two,  while  the  distinctly 
infumate  tegmina  and  wings  of  the  male,  as  against  the  largely  hyaline 
ones  of  the  same  sex  of  Acontiothespis,  would  seem  to  indicate  a  natural 
group, .  although  there  is  no  correlation  in  the  female  sex.  Tentatively  I 
am  using  Beier's  generic  name  without  expressing  any  definite  opinion  as 
to  its  generic  validity.  This  can  be  given  only  after  the  study  of  a  rather 
eartensivo  series  of  the  subfamily  from  South  America  now  in  hand.  There- 
fore the  present  use  of  Acontistella  is  without  personal  commitment  as  to 
its  generic  validity. 

The  distribution  of  Acontistella  is  at  present  known  to  extend  from 
eastern  Costa  Kica  (jraterna)  to  the  lower  eastern  slopes  of  the  Ecuadorian 
Andes  icniadorica)  and  thence  eastward  over  at  least  a  portion  of  l^pper 
Amazonia  inmazonica  ) .  Unstudied  collections,  however,  appear  to  indicate 
a  broader  distribution  in  northern  South  America. 

Acontistella  fraterna  (Saussure  and  Zehntner) 

Acontisla  fraterna  Sau&sure  and  Zehntner,  Biol.  Cent.-Anaer.,  Orth.,  I,  p.  136,  (1894), 
r$  ;  Cache  (=Cach5),  Costa  Rica].— Rehn,  Proc.  U.  S.  Nat.  Mus.,  XXVII,  p, 

562.  (1904).  r  9  :  Tucurrique.  Costa  Rica].— Rohn.  Proc.  Acad.  Xaf.  Sci.  Phila., 
1905,  p.  794.  (1906),  [$  ;  Carrillo,  Costa  Rica] .— Hebard,  Proc.  Acad.  Xat.  Sci. 
Phila..  LXXVI,  p.  132,  (1924).  [$;  Carrillo.  Costa  Rical. 

Acontif<trUa  vioJacea  Boior,  Mittoil.  Zool.  .'^taalsinst.  u.  Zool.  Mn<.  Hainbui^,  XLV, 
1>.  IS.  (19:?1).  \  S  ;  Tlainhurs:  Farm.  Rio  Rr\ cntaz.'.n.  Costii  Rical. 

Carrillo.  August  to  September,  1903.  (Underwood.)  Two  males. 
[Hebard  CIn.] 

Guapiles.  Klevation.  984  feet.  Sejitember  12,  1927.  (Rehn;  swept 
from  low  bushes  along  railroad  track.)    One  immature  female. 

In  addition  to  these  specimens  I  have  also  before  me  the  female  from 
Tucurrique  reported  by  me  in  1904. 

Acontiothespis  iriodes  (Trans.  Amer.  Entoni.  Soc,  XLV,  p.  130,  pi.  XVIII,  fig.  5,  (1919), 
IS  ;  Santa  Marta,  Colombia])  is,  however,  a  true  Acontiothespis,  and  not  an  Acon^ 

tistclln.  as  .«tip:f!;o.*tod  by  Roior.  having  the  type  of  pronotum  and  alar  feature^  found  in 
the  former  genus.  The  type  of  viodes  and  an  extensive  series  of  virtual  topotypes  are 
now  before  me. 

Gijrlio-Tos  in  hi.s  rovi.-^ion  of  tho  "Mantidao  (Das  Tiorreioh.  Liof.  50.  (1927)) 
either  had  but  little  material  of  this  subfamily  or  gave  the  literature  but  casual  atten- 
tion. The  present  very  distinct  species  was  placed  by  him  (p.  503)  as  a  83monym  of 
the  \pry  different  rordillcrne.  aionp  with  tho  equally  reprehensible  Synonymy  of  the 
quite  distinct  gracilis  Chopard  under  the  same  species. 
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The  synonymy  of  Bcicr's  violacca  is  at  once  evident  upon  the  exami- 
nation of  both  sexes  of  this  beautiful  and  distinctive  sjiccies.  which,  as  usual 
in  the  grou]),,  shows  very  decided  sexual  differences.  The  Tucurritjue  female 
fully  aiii'ees  with  the  original  descrij)tion  of  that  sex.  while  Beier's  descrip- 
tion of  riul(ic((i  sup])lic-  the  essential  nude  feature-.  The  brilliant  bluish 
violet  iridescence  of  the  solidly  infurnate  wing  of  the  male  is  very  marked, 
as  is  also  the  lac(|uer-like  sheen  on  the  infumate  discoidal  and  anal  areas 
of  the  legnuna  and  the  dorsal  suriaec  of  the  abdomen  of  the  same  sex. 
In  one  male  the  tegmina  show  an  indication  of  an  incomplete  transverse 
subhyalme  bar,  which,  however,  is  not  definitely  indicated  in  the  other 
individual  of  the  same  sex.  In  neither  male  are  the  cephalic  limbs  trans- 
versely banded  with  brown  except  on  the  tibiae,  but  the  median  and  caudal 
limbs  are  appreciably  brown  annulate,  as  described  by  Beier. 

The  color  pattern  of  the  wing  of  the  female  is  well  described  by  Saus- 
sure  and  Zehntner,  except  that  the  hyaline  area  distad  in  the  anterior  field 
is  carried  toward  the  body  about  the  ]icripher>'  of  the  iwsterior  field,  nar- 
rowing regularly,  to  a  point  about  halfway  to  the  body.  The  very  narrow 
l)uff-brown  area,  which  is  almost  entirely  confined  to  the  anterior  and  enters 
the  posterior  field  of  the  wings  of  the  female  only  very  l)riefly  proximad, 
combined  with  the  far  more  slender  pronotum.  will  at  once  distinguish 
females  of  Aco)ttist(  Ua  jratcrna  from  the  same  sex  of  Acontiothespis  cordil- 
lerac  vitrcd.  which  also  occurs  in  Costa  Rica. 

Apparently  jratcrna  in  Costa  Rica  is  a  species  of  the  Atlantic  section 
of  the  Tropical  Zone,  not  known  to  reach  higher  levels  than  the  vicinity  of 
Cachi  (approximately  1000  meters  above  the  sea).  The  present  known 
records  show  its  presence  at  three  localities  in  the  Reveniason  Valley  and 
two  localities  in  the  upper  level  of  the  adjacent  Santa  Clara  Plain  to  the 
north  of  the  Cordillera  Central  (i.  e.  Guapiles  and  Carrillo).  The  area  of 
distribution  is  thus  entirely  within  the  rain-forest  belt. 

No  notes  on  the  habits  of  the  species  are  available  other  than  that  the 
immature  female  from  Guapiles  was  swept  from  low  bushes  under  guayabo 
and  melastomaceous  trees  along  the  railroad  track.  Our  entire  knowledge 
of  the  seasonal  occurrence  of  fraterna  is  that  it  has  been  taken  adult  in 
late  March  (Beier,  paratype  of  violacca),  August  to  September  (as  above) 
and  in  late  September  (type  of  violacca).  The  capture  on  September  12 
of  a  specimen  in  at  least  two  instars  j)receding  maturity  would  indicate 
adults  ])resent  well  into  ()ctol)er.  If  the  species  is  single-l)rooded  this  in- 
formation would  also  indicate  maturity  extends  from  at  least  as  early  as 
Sejitember  to  as  late  as  the  end  of  March,  or  the  latter  half  of  the  wet  and 
the  first  part  of  the  dry  seasons. 
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ACONTIOTHESPIS  Rchn 

ArontisUs  Burinoi.-^ter,  Handbuch  der  Kntoin.,  II.  Ahth.  II,  pt.  1,  p.  542,  (1838). 
Ac<iKti.'<t(i  8:iu>sur(',  Mitt.  6ch\v.  Eiiluiu.  Gcsell..  III.  pp.  55,  02,  (1869).  (Emen- 
ion  only). 

AcoiUiothcftpis  Rchn.  Tnins.  Amer.  Entom.  Soc,  XLII,  p.  258,  (1916). 

Genotype. — Mantis  tricolor  Burmeister  {=  Mantis  concinna  Perty).-" 
Burmeistcr's  generic  name  falls  on  account  of  the  prior  (1835)  use  of 
the  same  in  birds  by  Sundevall.  Sanssure  merely  altered  the  termination^ 
along  with  that  of  a  niiml)er  of  other  scncrio  names  of  mantids  to  make 
them  agree  in  feminine  genik'r.  His  form  of  Hurnieistcr's  name,  and  to 
which  author  lie  originally  credited  the  ahercd  term,  is  merely  an  emen- 
dation, and  not  a  .substitute  name,  nol  beinii;  i)roi)erly  jjrojxjsed  or  used  as 
a  rei)lacemeiit  of  Acontistcs,  while  the  unavailability  of  the  latter  was  not 
even  mentioned  at  the  time  the  emended  form  was  first  used.  The  sub- 
sequent use  of  the  emen<led  form  Acontista  by  Saussure  and  Zehntner,-** 
who  then  pointed  out  the  preoccupation  of  Burmeister's  name,  in  no  way 
alters  the  character  of  Acontista.  This  opinion  is  shared  by  numerous 
colleagues,  taxonomic  specialists  in  various  branches  of  zoology,  by  whom 
the  question  has  been  examined  at  my  request. 

The  genus  Acontiothesjm  includes  a  number  of  species  limited  to  Trop- 
ical America.  Giglio-Tos  in  his  revision  of  the  family  lists  twenty-four 
species,  but  one  or  more  of  these  belong  to  the  more  recently  erected  Acon- 
tistella  (vide  supra),  while  the  treatment  of  the  others  is  often  unsatisfac- 
tory, the  association  of  previously  erected  names  in  a  number  of  cases  is 
d(  finitely  erroneous,^**  the  sex  correlations  are  poorly  worked  out,  and 
closely  related  forms,  or  in  fact  mere  geographic  races  of  the  same  species, 
are  separated  in  his  treatment  by  from  one  to  sixteen  widely  distinct  enti- 
ties,-'' The  distributions  given  for  certain  forms  are  also  misleading  and 
unwarranted,  due  hirgely  to  the  erroneous  associations  of  specific  names. 
While  Giglio-Tos'  section  on  the  genus  will  enable  the  student  to  use  a 

"•3  By  designation  of  Rehn  (Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  661,  (February, 

1904)). 

"*Biol.  Cent.-Amer.,  Orth.,  I,  p.  130,  (1894). 
2"  Das  Tierreich,  Lief.  50,  pp.  600^,  (1927). 

=^<5  Chopard'.s  f/racills  (Ann.  Soc.  Entom.  Franco,  LXXX,  317,  figs..  (1912).  [5, 
9  ;  St.  Laurent  du  Maroni  and  Nouveau  Chantier,  French  Guiana])  is  said  to  be  based 
on  the  sexes  of  two  species,  and  the  female  is  placed  as  a  83rnon3rm  of  cordillerae 

Saussun\  while  the  male  is  ronamod  clmpanli.    I  Ix-forc  me,  from  the  Hohaid 

Collection,  a  female  paratype  of  the  specie.s  from  Nouveau  Chantier,  received  from 
Dr.  Chopaid,  which  diows  conclusively  that  the  female  sex  of  gracilis  has  nothing  to 
do  with  cordillerae.  but  is  a  sppcirs  with  an  olongalo  itronotiun,  much  resembling  the 
forms  of  AcontiKtf  11(1.  as  is  well  shown  in  Chopard's  original  ligure  of  the  female.  From 
the  figures  the  sexes  ajipear  to  be  conspecific,  but  at  any  rate  the  female  sex,  which 
was  described  first  and  at  greater  length,  is  in  no  way  related  to  cordilU  rnr. 

The  names  mexicfutd  and  cordillerae  are  separated  by  another  species  although 
they  are  sfjmonymous,  while  vitrea  is  sixteen  species  removed  from  cordillerae,  although 
but  a  geographic  race  of  the  latter. 
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name  for  the  material  he  is  examininfi,  there  ran  be  little  ceriainly  it  is 
the  proper  one  without  a  detailed  study  of  numerous  original  descriptions, 
Acontiothespis  cordillerae     vitrea  (Saussure  and  Zdintner). 

Acontista  vil n  a  Saiissuro  and  Zehntner,  Biol.  Cent.-Amcr..  Orth.,  I,  pp.  133,  138, 
pi.  VI,  fig.  9,  (1894),  L<J  ;  Atoyac,  Vera  Cruz,  Mexico;  -*^  Costa  Rica:»« 
Volcan  de  Chiriqui,  2000^-3000  feet,  Panama].— Rehn,  Proc.  U.S.  Nat.  Miu., 
XXVII.  I).  562.  (1904),  [  $  ;  Piedras  Negras.  Co.sfa  Rica] .— Giglio-Tos,  Das 
Tierreich,  Lief.  50,  p.  507,  (1927),      ;  Costa  Rical. 

Acontista  mexicana  Rehn,  Proc.  U.S.  Nat.  Mus.,  XXVII,  p.  562,  (1904),  [9; 

Pirdras  Xegras  and  Ttirrialba.  Costa  Rical. 
Acontista  cordillerae  Giglio-Tos,  Das  Tierreich,  Lief.  50,  p.  503,  (1927),  16,  ?  ;  iu 

part,  Costa  Rica  only]. 
AcOTUista  cordiUcrne  vitrcn  Hebard,  Proc.  Acad.  Nat.  Sci.  Phila.,  LXXVI,  p.  132, 

(1924).  f  ^  .  9  :  Costa  Rical. 

Las  Loras,  near  Puntarenas.    (Frederick  Knab.j    One  female.  [U.S. 

Oriciiajo,  Rio  .Tesiis  Maria. -'•''^  Aii^i?t  31  (9)  and  September  2  ($), 
1927.  (Tristan  and  Relui;  male  attracted  to  light  at  night,  female  beaten 
from  tree  foliage.)   One  male,  one  female. 

Pozo  Azul  de  Pirns.  (M.  A.  Carriker,  Jr.)  One  male.  [Hebard  Col- 
lection.] 

The  more  northern  and  typical  subspecies  has  the  following  synonymy: 
A[conti<itn]  rnrdillerae  Saussure,  Mitt.  Schw.  Entom.  Gesell.,  Ill,  p.  02,  (1860), 

[  S  ;  Mexico! . 

Aconli-std  })!( xirana  Saus.sure  and  Zelinin(-f,  liiol.  Cent.-Anier.,  Orlh..  I,  pp.  132, 
135,  (1894).  r  9  ;  Cordova  and  Atoyac.  ^'era  Cruz,  Mexico;  Ciuerrero,  Mexico; 
Chontales  Xicaragua ;  Bugaba,  800-1500  feet,  and  Volcan  de  Chiriqui,  200ft- 
3000  feet.  Panama  1. 

[Acoiit isl<i  nil  xicana]  v.ir.  inqiilnnta  Saus.sure  and  Zehntner,  Biol.  Ccnt.-Amer., 

Orth.,  I.  pp.  133,  136,  pi.  VI.  fig.  10,  (1894),      ;  Cordova,  Vera  Cruz,  Mexico; 

Acapuico  and  Acapuizotla,  Guerrero,  Mexico]. 
iAconliftta  ynixicana]   var.  qiindrinutnthi/a   Saussure  and  Zehntner,  Biol.  Cent.- 

Amer.,  Orth.,  I,  pp.  133,  136,  pi.  yi,  fig.  8,  (1894),  IS  ;  Lanquin,  Guatemala]. 

(Not  Mantis  qimdrirnacidata  Serville,  1839,  now  referred  to  this  genus.) 
A\ rnntlsla]  rhanipionl  Kirhy.  Synon.  Catal.  Orth.,  I,  p.  233,  (1904).  (Benamin<? 

quadrimaculala  Saussure  and  Zehntner  on  account  of  lui occupation  of  latter 

specific  name.) 

A.s  long  asro  a?  1919  H(>l)ard  (Trans.  .\mer.  Entom.  Soc,  XL\',  p.  130,  footnote) 
sugpested  that  7>wxicatm  and  vicxicana  var.  quadrimaculala  were  mere  color  \ariations 
of  cordillrrar.  and  the  ."ame  author  in  1932  (Trans.  Amer.  Entom.  Soc,  LVIII,  p.  213) 
reiterated  his  belief  that  mesncana  was  ^jrnonymous  with  cordiUerae.  It  is  definitely 
certain  the  two  names  were  based  on  opposite  sexes  of  the  same  species,  the  typical  form 
of  which  ruii~  tluouiili  a  considerable  decree  of  individual  variation  in  color  pattern  and 
intensity,  paralleling  what  is  known  to  occur  in  other  species  of  the  genus. 

The  reference  of  Panama  material  to  mexicana  and  not  to  vitrea,  was  due  to  the 
fact  that  Saussiu'e  and  Zehntner  failed  to  recojrnize  these  female.*;  a.s  distinct  from 
Mexican  individuals  of  the  same  sex.  My  comments  above  under  vitrea  emphasize  the 
slight  differentiation  of  females  of  the  two  races.  The  varieties  inquinata  and  quadri- 
mandafa  (—rhnmplmii)  represent  merely  decrees  of  tegminal  and  wins  infuscation  in 
males  of  true  cordillerae,  which  areas  in  that  sex  of  A.  c.  vitrea  are  hyaline  except 
along  the  costal  area. 

**•  Record  probably  based  on  a  male  of  true  cordillerae. 

Selected  a.s  type  locality  by  Hebard  (Trans.  Amer,  Entom.  Soc,  XLV,  p.  131, 
footnote.  (1919)). 

See  footnote  number  16,  tmder  Mtuonia  gurinama. 
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Between  Monte  Redondo  and  Sabanillas  de  Pirr'is,  Gandelaria  Valley. 
Approximately  3000  feet  elevation.  August  18,  .1937.  (Rehn;  swept  from 
vines  along  trail.)    One  female. 

San  Jose.  April,  1902;  October,  1904.  (P.  BioUey.)  Two  females. 
[A.N.S.P.  and  Hebard  Collection.] 

Rio  Maria  Agiiilar,  near  San  Jose.  Elevation,  3620  feet.  August  30, 
1923.    (Tristan  and  Rehn;  swept  from  low  foliage.)    One  immature  female. 

In  addition  to  these  specimens  I  have  before  me  the  male  and  female 
from  Piedras  Negras  and  the  female  from  Turrialba  previously  reported. 

When  this  form  was  originally  described  the  authors  stated,  "  It  is  not 
unlikely  that  A.  vitrea  may  prove  to  be  a  pallid  male  variety  of  A.  mexi- 
cana"  In  1919  Hebard  stated  vitrea  might  "  represent  a  geographic 
race  of  cordiUerae,  or  merely  a  recessive  extreme  of  coloration  found  in 
that  species  while  in  1924  the  same  author  definitely  used  vitrea  in  a 
subspecific  sense,  speaking  of  it  as  a  geographic  race.  The  material  now 
before  me  definitely  supports  this  conclusion.  True  cordiUerae  is  Mexican, 
probably  reaching  the  higher  levels  of  Guatemala,  replaced  southward  by 
A.  cordiUerae  vitrea  as  here  detailed. 

The  synonymic  history  of  this  subspecies,  as  well  as  that  of  the  typical 
form,  illustrates  clearly  the  uncertainty  previous  authors  felt  regarding  the 
correlation  of  sexes  of  cordiUerae  and  other  species.  The  records  of  this 
subspecies  from  Costa  Rica  as  both  mcxicana  and  vitrcn  were  due  to  my 
early  efforts  to  follow  fully  and  consistently  Saussure  and  Zchntner  in  their 
"  Biologia  "  treatment,  which  increasing  experience  later  showed  was  ex- 
ceedingly faulty  in  innumerable  respects. 

With  a  series  of  twenty-five  individuals,  representing  both  sexes  of  the 
two  races,  before  me,  including  a  female  from  Cordoba,  Vera  Cruz,  Mexico, 
authentically  determined  by  Saussure  and  Zehntner  as  mexicarta,  being  an 
individual  of  the  series  reported  in  the  "  Biologia  ",  I  find  that  A.  c.  vitrea 
is  reasonably  distinct  from  A.  c.  cordUlerae,  particularly  in  the  male  sex. 
Typical  vitrea  differs  in  the  latter  in  the  pronotum  being  shorter,  broader 
and  in  profile  with  the  dorsal  line  less  sinuate;  in  the  tegmina  having  the 
marginal  field  slightly  narrower,  the  stigma  less  evident  or  subobsolete,  and 
the  whole  of  the  tegmina  outside  of  the  marginal  field  and  the  stigmal 
area  clear  hyaline;  the  wings  without  opacity  or  clouding  except  for  the 
greenish  (or  due  to  drying  reddish)  opacity  of  the  immediate  vicinity  of 
the  costal  margin.  In  the  female  sex  there  is  much  less  differentiation  than 
in  the  male,  about  the  only  constant  features  of  difference  appearing  to  be 
that  the  pronotum  in  profile  is  less  distinctly  sinuate  and  the  marginal 
field  of  the  tegmina  is  faintly  less  regularly  narrowing  distad  than  in  A.  c. 
cordiUerae. 

-^2  Trans.  Amer.  Entom.  Soc,  XLV,  p.  131,  footnote, 
proc.  Acad.  Nat.  Sci.  Phila.,  LXXVI,  p.  132. 
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Five  males  and  five  females  from  ^lexico  (Cordoba,  San  Rafael,  and 
Atoyac,  Vera  Criiz-"^*),  now  before  me,  are  typical  of  A.  c.  cordilleraey 
while  a  female  from  the  Poloehic  River,  Guatemala  (October,  1906;  (G.  P. 
Goll) ;  [U.S.N.AI.]  j ,  a  male  from  San  Pedro  Sula,  Honduras  (February  13, 
1922;  (Jose  Licnhart)  ;  [A.N.S.P.]),  and  another  from  Eden,  Nicaragua; 
June  1,  1922;  (Wharton  Huber) ;  [A.N.S.P.Jj  are  referable  to  A.  c.  vitrea. 
From  this  it  is  evident  that  A.  c.  vitrea  is  rather  broadly  distributed  in 
Central  America,  although  we  have  no  very  definite  information  as  to  the 
vertical  extent  of  its  distribution  except  in  Mexico  and  Costa  Rica.  At 
present,  owing  to  the  absence  of  fully  comparable  material,  I  do  not  care 
to  make  any  definite  statement  regarding  the  range  of  A.  c.  vitrea  in  South 
America. 

In  Costa  Rica  this  race  occurs  from  the  Pacific  Coast  eastward  across 
the  interior  more  elevated  region,  and  down  on  the  Atlantic  slope  at  least 
as  far  as  Turrialba  (2000  feet).  Whether  it  occurs  over  the  lower  levels 
of  the  Atlantic  forest  belt  is  not  known.  Its  absence  from  the  collections 
made  by  me  two  different  seasons  in  the  Guapiles  region  and  in  the  Estrella 
Valley  would  seem  to  point  to  its  non-occurrence  so  low  on  the  Atlantic 
side.  Seasonally  in  Costa  Rica  it  occurs  adult  as  early  as  April  (San  Jose), 
and  as  late  as  October  (same  locality),  while  the  very  immature  individual 
from  the  Rio  ^Nlaria  xVguilar  taken  August  30,  and  the  adult  female  from 
the  Candeiaria  Valley  little  more  than  a  score  of  miles  southwest  of  the 
former  locality,  secured  August  18,  seem  to  indicate  the  species  may  be  at 
least  two  brooded. 

The  Costa  Rican  individuals  before  me  show  clearly  several  lines  of 
color  variation,  which  to  some  extent  at  Jeast  are  shared  with  A.  c.  cordil- 
lerae.  One  is  the  frequent  pronounced  blackish  brown  infuscation  of  the 
cephalic  limbs,  these  sharply  contrasting  with  the  color  of  the  pronotum, 
which  is  also  the  tone  of  these  limbs  in  the  bulk  of  the  material.  This 
phase  with  the  infuscate  cephalic  limbs  is  represented  by  the  Pozo  Azul  de 
Pirris  and  Piedras  Negras  males,  while  the  Las  Loras  and  Piedras  Negras 
females  have  the  femora,  tibiae  and  coxae  equally  infuscate,  but  the  coxae 
are  pale  greenish  yellow  more  or  less  distinctly  triannulate  with  fuscous. 
The  general  tone  of  the  Oricuajo  female  is  deei)er  green  than  the  other 
Costa  Rican  females,  with  a  distinct  dark  mcdio-longitudinal  line  on  the 
pronotum,  and  the  discoidal  and  anal  fields  of  the  tegmina  more  sooty 
infumate  than  in  the  others.  The  paler,  more  costal  area  of  the  wing  of 
the  female  ranges  from  bright  lemon  yellow  to  dull  orange,  in  none  as  truly 
brick  red  as  in  females  of  A.  c.  cordillerae  from  Mexico. 

Cordoba;  (Hoege);  one  female;  [Hebard  Cln.  ex  Saussure] :  April  5,  1908," 
(Fenyes) ;  one  female;  [Hebard  Cln.].  San  Rafael;  (C.  H.  T.  Townsend) ;  four  males,, 
three  fomalf?;  [Hebard  Cln.  and  A.N5P.].  Atoyac;  November,  1887;  one  male; 
[Hebard  Cln.]. 
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Nothing  definite  is  known  concerning  the  habits  of  this  form  other  than 
the  notes  given  above  with  the  specific  records  of  material. 

TITHRONE  St&l 

Tithrone  Stil,  Bihang  till  K.  Svenska  Vet.  Akad.  Handlingar,  IV,  no.  10,  pp.  42, 
62,  (1877). 

Genotype  (by  monotypy). — Acontista  roseipennis  Saussure. 

This  genus  consists  of  a  single  species^  which  is  distributed  from  the 
Guianas  westward  to  Colombia  and  eastern  Costa  Rica,  and  also  occurs 
on  the  island  of  Trinidad.^-^'' 

Tithrone  roseipeimis  (Saussure). 

A[coiiii.^ta]  roseipennis  Saussure,  Mitth.  Schw.  Entom.  Gesell.,  Ill,  p.  229,  (1870), 
[  $  ;  Guiana]. 

Acontista  mexicana  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1905,  p.  794,  (1906),  [$  ; 
Carrillo,  Costa  Rica].   (Not  Acontkla  mexicana  Saussure  and  Zebntner  (= 

Acontiotlicspis  r.  cordiUerac  (Saiissuie) .) 

The  Carrillo  female  is  now  before  me  and  its  pi-opcr  reference  is  at  once 
evident.  No  material  of  TitJtroiu  ,  or  of  true  .1.  cordilU  rdP  (mexicana)  was 
available  when  the  abox'c  cited  erroneous  detei'inination  was  made. 

Comparison  of  this  si)ecimen  with  (Juiana  and  Trinidad  material  shows 
no  feature  of  difference  worthy  of  note.  The  apical  blackish  margining  of 
the  wing  mentioned  in  the  original  descri})iion  is  quite  distinct  in  the 
Guianan  female  seen,  less  evident  in  a  Venezuelan  one,  and  represented  by 
the  merest,  traces  in  the  Costa  Rican  specimen.  In  males  before  me  I  find 
it  marked  in  that  from  Charvein,  French  Guiana,  weakly  indicated  in  one 
from  San  Esteban,  Venezuela,*'*  and  evident  to  a  variable  degree  in  two 

Gifrlio-Tos  (Das  Tierroich,  Lief.  50.  p.  508,  (1927))  separated  the  Trinidad  insect 
(T.  trimitatis)  on  the  Imsis  of  slightly  smaller  size,  the  yellowish  instead  of  rose  colored 
wings,  and  the  absence  in  the  male  sex  of  a  black  band  across  the  vertex.  He  had 
before  him  only  males  (or  a  male?)  from  Trinidad.  Apparently  there  is  little  or  no 
warrant  for  the  recognition  of  rriuit(iti.<i  as  distinct  from  rofieipcnnis.  the  type  locality 
of  which  is  Guiana,  and  probably  specifically  Cayenne  (see  Mem.  Hist.  Nat.  Mex.,  IV 
(Mex.  Mant.),  p.  40,  (1871)).  I  now  have  before  me  a  pair  of  roseipennis  from 
Charxcin  (S)  and  Xouvoau  Chantier  (9).  French  Cluiana  (—Cayenne),  nthor  material 
of  both  se.xes  from  Venezuela  and  Colombia,  that  here  rcpoited  from  Costa  Rica,  as 
well  as  a  pair  (Heights  of  Aripo;  August  and  September  1-8,  1909;  (M.  A.  Carriker, 
Jr.))  and  a  sinclo  female  (Brasso ;  August  23,  1930;  (G.  Baltmontcs);  [Hohard  Cln.l) 
from  Trinidad.  The  latter  specimens  show  conclusively  tliaf  the  size  feature  given  by 
Giglio-Tos  has  no  meaning,  as  the  three  licfore  me  from  Trinidad  are  no  smaller  than 
individuals  of  both  sexes  from  mainland  localities,  while  the  wings  in  all  three  speci- 
mens are  strongly  rose  colored,  and  in  no  degree  yellowish.  The  Heights  of  .\ripo  male 
does,  howe\  er.  lack  a  marker!  black  bar  across  the  vertex,  although  this  bar  is  indicated 
by  scattered  black  points,  while  mainland  males  show  a  definite  amount  of  variation 
in  the  depth  and  solidity  of  this  bar.  It  may  be  that  trinitatis  was  based  on  a  single 
rccessively  colored  male,  in  which  tlie  wine  color,  l)v  sucli  receadon,  was  yellowish,  and 
correlated  with  this  condition  of  pattern  depth,  or  independent  of  the  same,  the  black 
bar  was  completely  absent  from  the  vertex.  Furthermore  a  specimen  discolored  by  too 
lei^thy  exposure  to  cyanide  fumes  would  have  a  normal  rose  color  changed  to  yellowish. 
Under  the  circumstances  the  name  trinilalis  appears  unnecessary,  being  based  on  the 
merest  color  \  a  riant  of  ro!<cipcnnis,  the  other  features  originally  given  not  being 
diagnostic  of  Trinidad  material. 

San  Esteban,  Venezuela;  October-November,  1910;  (M.  A.  Carriker,  Jr.). 
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from  Columbia.-'''  Apparently  this  is  an  individual  feature,  probably  in 
part  at  least  geographically  correlated,  but  of  no  taxonomic  significance. 

This  beautiful  rosy-winged  mantis  is  a  native  of  the  most  northern  por- 
tion of  South  America,  not  occurring,  as  far  as  known,  south  of  the  Amazon, 
and  entering  Central  America  only  in  the  eastern  section  of  the  Tropical 
Zone  of  Costa  Rica.  Doubtless,  however,  it  will  be  found  more  widely 
distributed  over  the  eastern  portion  of  the  latter  country,  as  Carrillo  (now 
non-existent)  was  at  an  elevation  of  374  meters  (1227  feet)  above  the  sea. 
Its  occurrence  as  high  as  7500  feet  at  La  Palmeta  in  Santander,  Colombia, 
indicates  it  there  reaches  into  the  Subtropical  Zone.  From  present  infor- 
mation it  is  not  possible  to  assume  whether  it  does  or  does  not  reach  the 
same  zone  in  Costa  Rica,  but  its  absence  from  collections  made  on  the 
Meseta  Central  apparently  shows  its  range  within  the  country  is  limited. 

EPAPHRODITIXAE 
METILIA  Stal 

Metilm  Stal,  Bihang  K.  Svenska  Vet.  Akad,  Handl.,  IV,  no.  10.  pp.  84,  89,  (1877). 
Genotype  (by  monotypy).  —  M.  integra  Stal  i=Acanthops  brunnern 
Saussure) . 

This  genus  (•()ntain>  but  a  single  sjiocics,  which  was  previously  imknown 
from  Central  America.  The  female  sex  is  markedly  different  in  appearance 
from  the  male,  as  is  true  of  all  the  members  of  the  Epaphroditinae. 

Metilia  brunnerii  (Saussure). 

Melilia  brunnerii  Saussure,  Mem.  Hist.  Nat.  Mex.,  IV  (Mem.  Mex.  Mant.),  pp.  141, 

144,  (1877);  [9  ;  Surinam]. 
Mletilial  integra  Stal,  Bihans  K.  Svenska  Vet.  Akad.  Handl.,  IV,  no.  10,  pp.  84,  89, 

(1877),  IS  ;  Brazil]. 258— Westwood,  Rev.  Mantid.,  p.  45,  pi.  IX,  fig.  9,  (1899). 

IS  ;  Santarem,  Brazil]. 
Acanthops  nrlusln  Gorstnockor.  Mitth.  Naturw.  Ver.  Xou-Vorpomm.  und  Riigen, 

Grpifswald,  XX.  p.  n7.  (1889),  iS  ;  Iquitos,  Amazonian  Peru]. 

La  Florida,  Rio  Reventazon.-""    (C.  H.  Lankester.)    One  male. 

The  definite  association  of  Saussure's  Accmthops  brunnerii  and  Stal's 
Metilia  integra  as  sexes  of  the  same  species  was  recently  made  by  Beier^'** 
presumably  with  the  type  material  of  Saussure's  species  before  him. 

-^"La  Pahncta,  7500  feet,  Santander,  Colombia;  July  15-20,  1916;  (M.  A.  Carriker, 
Jr.);  one  male;  [Hebard  Cln.1.  Santa  Elena,  Antioquia,  Colombia;  September  14, 
1930;  (C.  H.  Ballou);  one  male.   (See  Hebard,  Trans.  Amer.  Entom.  Soc.,  LDC,  p. 

30,  (1933).) 

»»•  This  tvpe  has  been  figured  by  Sjostedt  (Arkiv  for  Zoologi,  XXI  A,  no.  32,  pi. 

15,  fig.  4.  (19.101). 

ssoxfais  locality  is  a  small  station  on  the  railroad  line  from  Limon  to  San  Jose, 
near  the  east  base  of  the  Volc4n  de  Turrialba.  It  is  approximately  five  miles  beyond 

La  Junta,  and  at  an  olcxation  of  about  200  meters  above  .«ea-level.  The  forest  con- 
ditions are  those  of  the  lower  level  of  the  eastern  rain-forest  section  of  the  Tropical 
Zone. 

2«oZooloK.  Anzeiger,  LXXXI,  p.  253,  (1029). 
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Chopard  some  years  ago/*^  however,  had  indicated  that  brunnerii  was 
referable  to  MetiLia, 

A  female  specimen  from  St.  Laurent  du  Maroni,  French  Guiana,  being 
one  of  three  females  recorded  as  Acanthops  brunnerii  by  Chopard,-^^  and 
received  in  exchange  from  him,  convinces  me  of  the  propriety  of  the  asso- 
ciation made  by  Beier. 

The  synonymy  of  Gerstaecker's  adusta  is  clearly  evident,  the  unique 
type  now  being  before  me. 

With  five  males  of  hrunneni  from  Amazonian  Brazil  and  British 
Guiana,^*'^  and  the  type  of  Gerstaecker's  adusta,  as  well  as  the  La  Florida 
individual  and  five  Nicaraguan  males  now  before  me,  it  is  evident  that 
but  a  single  species  is  represented,  although  there  is  a  very  definite  amount 
of  size  variation.  The  Central  American  individuals  in  their  entirety  are 
appreciably  larger  than  the  others,  while  that  from  Iquitos  (the  type  of 
adusta)  is  even  smaller  than  those  from  the  Guianas  and  lower  Amazonia, 
which  are  less  in  size  than  those  from  Costa  Rica  and  Nicaragua.  These 
differences  are  evident  in  the  dimensions  of  representative  individuals  given 
below.  The  whole  series  now  before  me  also  exhibits  appreciable  variation 
in  the  relative  tegminal  length,  and  also  in  the  width  of  the  expanded  por- 
tion of  the  marginal  field  of  the  tegmina,  as  well  as  the  exact  curvature  of 
the  distal  section  of  the  margin  of  the  same  field.  These  latter  fluctuations, 
however,  seem  less  correlated  geograi)hically  than  the  general  size  variation 
above  noted.  Beier  in  his  comments  on  this  species  already  mentioned,  has 
redescribed  and  furnished  measurements  of  both  sexes.  Representative 
males  from  the  specimens  in  hand,  discussed  above,  show  the  following 
dimensions  (in  millimeters). 
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Bull.  Soc.  Entom.  France.  1913,  p.  60,  (1913). 
2«2Ann.  Soc.  Entom.  France,  LXXX,  p.  335,  (1911). 

2«8Para,  Par&,  Brazil;  III,  1919;  (Dyer) ;  one  male.  Kartabo,  British  Guiana;  (W. 
Becbc) ;  one  male.  Tumatumari.  Rio  Potaro,  British  Guiana;  m  and  IV,  1922;  three 
males;  [A.M.N.H.  and  A.N.S.P.]. 

2«*Eden,  Nicaragua  (14=  0'  N,  84°  26' W) ;  August  and  August  18  and  28,  1922;  (J. 
S.  McKenzie) ;  three  males.  Great  Falls,  Pis  Pis  River,  ten  miles  N.W.  of  Eden, 
Nicaragua;  April  23,  1922;  (Wharton  Huber) ;  two  males. 

This  measurement  is  entirely  exclusive  of  the  humeral  trunk,  being  merely  the 
width  of  the  field  itself. 
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Apparently  in  Co^ta  Hica  Mctilia  oconrs  only  in  the  lowest  levels  of 
the  eastern  rain-forest  section  of  the  Tropical  Zone.  La  Florida  is  along 
the  Rio  Keventaz(')n.  in  a  forest  belt  of  rather  different  character  from  that 
about  CUiajjiles  or  localities  higher  u\)  the  Reventazon  Valley. 

The  range  of  the  species  as  now  known  extends  from  eastern  Nicaragua 
(Eden  and  (Ireat  Falls  of  the  Pis  Pis  River)  at  least  to  the  Peruvian  por- 
tion of  Amazonia,  eastward  and  southeastward  to  the  Guianas,  the  lower 
Amazon  and  across  coastal  Brazil  at  least  as  far  as  the  State  of  Espirito 
Santo,  from  which  Beier  reported  a  female.*** 

ACANTHOPS  ServiUe 

.\rn}ill,„ps  Scrvillo.  Ann.  Sci.  X:it..  XXII,  p.  52,  (1831). 

I'lesiacuyUliups  Chopard,  Bull,  Soc.  Entoui.  France,  1913,  p.  55,  (1913).  (Genotype 
(by  ordinal  designation). — Acanthops  tubercutata  Saussure.) 

Genotype  (by  monotypy).  —  Mantis  jusdjolius  Olivier  =  Acanthops 
falcatoria  (Goeze). 

Chopard  after  erecting  Plesiacanthops  changed  his  mind  as  to  its  generic 
value,  and  considered  that  it  and  MetUia  and  Decimia  Stil  were  based  on 
characters  of  little  importance.^"^  I  fully  agree  regarding  Plesiacanthops, 
but,  with  Giglio-Tos,  prefer  to  retain  MetiUa  and  Decimia  as  distinct  gen- 
eric units,  their  differential  characters  being  as  important  as  those  used  to 
separate  nmnerous  other  generally  accepted  genera  of  mantids. 

The  species  of  Ar(n}f]u)ps  arc  exceerlingly  dillicult  to  distinguish,  but  the 
past  sy.^^iematic  treatment-  of  the  forms  of  the  gemis  have  been  so  haphazard 
and  so  little  base<l  on  logical  relationship  that  the  natural  didiculties  have 
been  gr(\atly  increased.  With  nearly  all  the  valid  species  of  the  genus 
before  me,  and  a  reasonably  concise  knowledge  of  the  synonymy  of  the 
various  units,  it  is  now  possible  to  reduce  the  troubles  encountered  by  the 
student  attempting  to  use  Giglio-Tos's  treatment.***  The  number  of  valid 
species  now  known  is  eight,  as  against  nine  recognized  by  Giglio-Tos,  while 
one  of  these  valid  species  (hidens)  was  not  included  in  the  latter's  work. 

A  brief  summary  of  these  forms  and  critical  notes  on  certain  synonymy 
is  here  appended.*** 

2««  Zoolog.  Anzeiger,  LXXXI,  p.  253,  (1929). 

a«T  Ann.  Soc.  Entom.  France,  LXXXV,  p.  179,  (1916). 

2«8  Das  Tierreich,  Lief.  50.  pp.  512-515,  (1927). 

The  values  I  would  give  the  forms  rccoKnized  by  Giglio-Tos  are  as  follows: 

A.  bruniierii  (Sau.ssure)=female  of  Melilia  brunnerii  (see  above). 

A.  godmani  Saussure  and  Zehntner.  A  distinct  species,  near  bidens  Hebard.  (See 

specific  treat  incut .) 
A.  fdlcnlaria  (Goozc).    A  very  di.'stinct  species. 

A.  boUvari  Chopard.  Apparently  a  valid  species,  related  to  falcataria.  This  is 
the  only  form  of  the  genus  of  which  I  am  not  definitely  certain  as  to  its 
standing. 

A.  crnm  Servillo.  Servillc's  .«pecio>  i>  a  synonym  of  jalcnlnria.  The  species  to  which 
Gigiio-Tos  applied  the  name  is  distinct.   Gerstaecker's  A.  contorta,  from  the 
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The  genus  is  distributed  from  Sinaloa,  western  Mexico  and  British 
Honduras,  south  across  Central  and  South  America  as  far  as  southern 
Brazil  and  southern  Bolivia.  Material  from  Chili  has  been  credited  to  the 
genus,  but  I  am  certain  it  has  been  erroneously  labelled,  as  Acanthops  is  a 
tropical  and  not  a  tcnij)erate  o;enus,  occurring  in  both  the  humid  and  semi- 
arid  sections  of  the  Tropical  Zone,  and  in  the  Subtropical  as  well. 

Acanthops  godmani  Saussure  and  Zehntner.   Plate  8,  figures  8-10. 

Acanthops  godmani  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  181,  pi. 
VI,  fig.  3,  (1894),  [$  ;  Belize,  British  Honduras]. 

Acanthops  tuberculata  Rehn,  Proc.  U.S.  Nat.  Mus.,  XXVII.  p.  570,  (1904),  [imma- 
ture 9  ;  Tucurrique],  (Not  of  Saussure,  1870) .— Giglio-Tos,  Das  Tierreich,  Lief. 
60,  p.  574,  (1927),  [Costa  Rica  only  of  localities]. 

Cachi.   Elevation,  3500  feet.    (C.  H.  Lankester.)    One  female. 

The  association  of  this  female,  and  other  material  of  the  same  sex,  with 
godmani,  described  from  the  male,  has  been  made  only  after  long  and  care- 
ful study.  A  male  from  Morales,  Guatemala,*^"  now  before  me,  has  enabled 
me  to  place  the  species,  which  can  be  distinguished  from  falcata  Stal,"* 
in  both  sexes  by  the  more  squarely  transverse  truncate  occiput,  the  less 
rounded  juxta-ocular  shoulders  of  the  same  and  the  longer  pronotum,  in  the 
female  also  by  the  mammillate  paired  tubercles  on  the  collar  and  cephalad 
on  the  shaft  of  the  pronotum,  while  in  the  male  the  venation  of  the  discoidal 
field  of  the  tegmina  is  sjjarser  and  different  in  disposition,  and  the  internal 
half  or  so  of  the  whole  tegmen  is  subhyaline,  and  not  opaque,  or  at  most 
subtranslucent,  as  in  falcata. 

The  very  unusual  squarely  truncate  occiput  will  at  once  separate  this 
species  from  all  the  other  members  of  tlio  lionus  excci)t  falcata  Stal  and 
bidcns  Hebard.  (M  the  latter  s))ccies  -•-  the  male  sex  only  is  known,  and  it 
is  quite  close  to  godmani,  but  readily  sei)arable  by  the  more  strcnigly  indi- 
cated and  elevated  paired  dentiform  juxta-ocular  tubercles,  which,  judging 
from  the  male,  in  the  female  sex  mtist  be  quite  decided,  and  more  striking 
than  the  low  but  distinct  tuberculate  juxta-ocular  shoulders  of  that  sex  of 

evidence  of  the  type  now  before  me,  is  a  sSTionjrm  of  falcataria,  and  has  nothii^ 
to  do  with  the  species  for  which  Giglio-Tos  used  ServUle's  erosa. 

A.  tubcrcidaln  Saussure.   A  distinct  and  valid  species. 

A.  erosula  Stal.  A  distinct  species  near  tuberculata. 

A.  griffini  Giglio-Tos.   A  synonym  of  falcata  as  shown  by  Hebard  (Trans.  Amer, 

Entom.  Soc,  XLVIII.  p.  343.  (1923)). 
A.  Jalcata  Stal.   A  distinct  species.   The  synonymy  of  angulijera  Westwood  and 
griffini  Giglio-Tos  is  correct. 

A.  bidens  Hebard.    A  distinct  species  with  godmani  its  noan  st  n'I;iti\(>. 

A  proper  linear  arrangement  of  the  previously  (l(\<crihr(i  species  oi  Aca)ilkops  would 
seem  to  be:  falcataria  (Goeze),  hnlivari  ChoiKird.  (nberculaUi  Saussure,  erosula  Stil, 
falcata  Stal.  godmani  Saussure  and  Zehntner.  and  bidens  Hebard. 

270  October,  1930;  (J.  J.' White) ;  [Hebard  Cln.]. 

*TiBihang  K.  Svenska  Vet.-Akad.  Handl.,  IV,  no.  10,  p.  90,  (1877),  [9  ;  "  Xova 
Granada  (=Colombial. 

="2  Trans.  Amer.  Entom.  Soc,  LXVIII,  p.  189,  pi.  VII,  fig.  10-11,  (1923), 

Venvidio,  Sinaloa,  Mexico]. 
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godmani.  The  proiiotum  in  the  male  of  bidens  is  shorter  proportionately 
than  that  of  godmani,  and  this  difference  doubtless  is  reflected  also  in  the 
female  sex. 

The  Morales,  Guatemala  male  of  godmani  now  before  me  is  appreciably 
larger  than  the  type,  and  also  has  the  tegminal  apices  bluntly  more  pro- 
duced. Series  of  other  species  of  the  genus  (particularly  in  the  case  of 
A.  falcata)  show  there  is  a  marked  amount  of  individual  and  geographic  size 
variation,  even  from  the  same  locality,  and  similarly  there  is  seen  to  be 
definite  fluctuation  in  the  exact  shape  of  the  tegminal  apices  in  the  males,  as 
well  as  in  the  females.  These  difTerences,  therefore,  are  not  of  fundamental 
imi^ortance.  The  description  of  the  immature  female  from  Tucurrique, 
Costa  Rica,  given  by  me  in  1904  (vide  supra)  will  in  the  main  serve  to 
facilitate  the  recognition  of  that  sex  of  this  species.  This  description  erred 
in  stating  the  head  is  slightly  longer  than  broad,  when  eyes  included  it  is 
broader  than  deep;  in  giving  hut  three  discoidal  spines  on  the  cephalic 
femora  when  four  are  present! similarly  the  lateral  markedly  lobate  ab- 
dominal segments  are  said  to  be  the  fourth  and  fifth,  while,  counting  the 
median  segment  as  the  first,  this  should  read  the  fifth  and  sixth. 

The  following  features  of  the  female  sex  are  additional  to  those  already 
given  from  the  Tucurrique  individual.  Pronotum  with  dorsal  surface  hav- 
ing in  addition  to  the  paired  mammillate  tubercles  caudad  on  the  collar  and 
cephalad  on  the  shaft,  the  usual  paired  nodes  mesad  at  the  caudal  margin 
(these  are  mammillate),  the  surface  of  the  shaft  distinctly  low  tuberculate, 
a  closely  placed  median  biseriate  group  flanking  a  faint  medio-longitudinal 
impression.  Tegmina  mortui-foliaceous,  slightly  surpassing  apex  of  abdo- 
men: marginal  field  broad  proximad,  sigmoidally  narrowing  to  three-fifths 
of  length  of  tegmen,  in  the  distal  two-fifths  the  costal  margin  is  broadly 
obtuse-angulate  briefly  before  the  gently  falcate  caudate  extremity  is 
reached:  discoidal  field  at  broadest  point  no  wider  than  marginal  field  at 
proximal  fifth  of  tegminal  length.  Wings,  when  in  repose,  little  surpassing 
the  tegmina  exclusive  of  caudate  extremity,  distal  extremity  blunt  acute, 
there  obsoletcly  lobulate.  Median  and  caudal  femora  short,  stout,  com- 
pressed, ventral  margins  sublamellate  with  the  border  serratulose. 

In  coloration  the  Cachi  female  is  in  general  dull  mummy  brown,  be- 
coming sepia  on  the  head  and  external  aspects  of  the  cephalic  limbs  and 
dull  russet  vcntrad  internally  on  the  cephalic  femora;  pronotum  caudad 
paling  to  pinkish  buff,  the  lateral  lunules  raw  umber;  tegmina  uniformly 
mummy  brown;  wings  dull  zinc  orange  concentrically  multilineate  with 
blackish,  costal  margin  and  apex  blackish. 

In  addition  to  the  Cachi  female  I  have  before  me  an  adult  female  of 
this,  identical  in  all  respects  with  that  from  Costa  Rica,  from  Naranjal, 
southwestern  Ecuador.^^^ 

='3  (F.  Campos). 
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The  measurements  (in  millimeters)  of  all  three  specimens  of  godmani 
examined,  as  well  as  those  of  Saussure  and  Zehntner  of  the  male  type,  are 
as  follows: 

GTeatest 

Groatc'.-t     width  of 
width  of    abdomen  Leuglh 
Length  Greatest    LenRth    marginal     across  of 

of     Length  of     width  of       of        field  of    broadest  cephalic 
body   pronotum   pronotum   tegmen    tegmen      lobes  femur 

S,  Belize.  Brit. 
Honduras,  type, 
ex  Saussure  and 

Zehntner   33         11  —         325        —  —  956 

i ,  Morales, 

Guatemala  ....    44.5        12.9  3.8  40  5  11.5-}-"*  11.8 

9 ,  Cachi,  Costa 

Rica    42         14.3  6.7         30  5.9       20  14.3 

9 ,  Naranjal, 

Ecuador    41         16  52         29A        6.6       17+"*  14.1 

From  the  material  now  available  it  is  evident  that  the  distribution  of 
godmani  extends  from  British  Honduras  (Belize)  southward  in  Central 
America  to  the  higher  level  of  eastern  Costa  Rica  (Cachi)  and  thence, 
farther  to  the  southward,  probably  in  suitable  areas,  to  extreme  south- 
western Ecuador.  Apparently  falcata  ^""^  and  godmani  do  not  occur  in  the 
same  areas,  and  the  former  ranges  from  the  Canal  Zone  section  of  Panama 
and  eastern  Colombia  eastward  to  the  Guianas  and  Trinidad.  Future  work 
alone  will  show  to  what  extent  the  two  species  supplement  one  another, 
and  also  the  areas  in  which  the  ranges  of  the  two  impinge  or  even  overlap. 


ACROMANTINAE 
ANTEMNA  Stal 

Anlemna  Stal,  Bihang  till  K.  Svenska  Vet.  Akad.  Handl.,  IV,  no.  10,  pp.  83,  88, 

(1877). 

Phyllomantis  Saussure,  Societas  Entomologica,  VII,  p.  124,  (1892).   (Based  on  P. 

laurifolia  Saussure.) 

Neacromantis  Beier,  Mitth.  Zool.  Staatsinst.  u.  Zool.  Mus.  Hamburg,  XLV,  p.  19, 
(1931).  (Based  on  N.  costaricensis  Beier.) 

Genotype  (by  monotypy) . — Antemna  rapax  Still. 

This  very  striking  and  distinctive  genus  is  the  sole  representative  of  the 
Acromantinae  known  from  the  New  World.  It  is  a  typical  member  of  that 
group,  as  shown  by  the  characteristic  form  of  the  head  and  vertex,  prono- 
tum and  cephalic,  median  and  caudal  femora.    Beier,  when  describing 

Neacromantis,  was  the  first  to  recognize  its  true  position,  previous  authors 
having  considered  it  a  member  of  the  Mantinae,  of  which  Giglio-Tos  con- 
sidered Phyllomantis  to  be  a  monotypic  group,  the  Phyllomantes. 


Lobe  of  one  side  recurved  or  decurved. 

S.ir)?tedt  recently  published  (Arkiv  fr»r  Zoologi,  21  A.  no.  32,  p.  13,  pi.  14,  4, 
(1930))  a  photograph  of  the  unique  type  of  jalcata. 
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The  genus  would  fall  into  the  Group  Acromantes,  but  the  facial  scutel- 
lum  lacks  a  dorsal  angle  or  protuberance,  as  found  in  genera  of  that  group 
which  I  have  examined,  while  the  very  great  width  of  the  marginal  held  of 
the  tegmina  is  excei)tional.  lu  consequence  it  is  necessary  for  consistency's 
sake  to  erect  a  Group  Antemuae  to  include  it,  placing  it  next  to  tlie 
Acromantes. 

A  careful  study  of  the  original  information  given  for  Antcmna,  the  more 
recent  figure  l)y  ?>j<>ste(lt  of  the  tyj^e  specimen  of  the  genotype  of  that 
genus,  referred  to  below,  the  descrii)tions  of  Fhi/Uoniantis  and  of  Ncacro- 
matitis,  and  thu  two  female  individuals  now  before  me,  leaves  no  doubt  as 
to  the  synonymy  established  above. 

Stal's  Antemna  was  based  on  a  female  individual  with  very  short  and 
rudimentary  tegmina,  considered  by  that  author  to  be  a  "  pupa  Saus- 
sure  and  Zehntner  and  Giglio-Tos,*'^  apparently  following  Stil,  consid- 
ered this  type  to  be  immature,  but  Sjostedt  states  this  is  incorrect,  and  that  . 
instead  it  is  an  adult  female,  to  emphasize  which  conclusion  he  figures  one 
of  the  brief  lobate  tegmina.  Sjostedt's  argument  is  pointless,  however,  as 
the  instar  preceding  maturity  in  numerous  mantids  shows  tegminal  pads 
exceedingly  similar  to  those  figured  by  him.  From  his  illustration,  the  cor- 
relation in  all  other  features  of  two  adult  females,  and  my  experience  with 
mantids  in  general,  I  have  no  hesitation  in  supporting  Stil's  original  con- 
clusion that  the  type  of  A.  rapax  is  immature. 

Beier's  Neacromantis  was  based  on  the  adult  male,  which  in  the  details 
of  its  descrij^tion  reveals  quite  clearly  coincidence  in  the  numerous  ambi- 
sexual features. 

The  generic  distribution  is  that  of  the  sole  species. 

Antemna  rapax  St&I. 

Anicmna  rajiax  Stal.  liihiinsr  till  K.  Svcnska  V(!t.  Akad.  IlantlL,  W.  no.  10,  p.  88, 
(1877),  t  $  ;  Chiriqui,  [Panama]].— Sjostedt,  Arkiv  far  Zoologi,  XXIA,  no.  32, 
p.  13,  pi.  14,  figs.  5-6A,  (1930),  Ffigure  of  type  specimen!. 

PhlylJnmmids]  Inurifnlla  Saus-^viro.  Societas  EntomoloRica,  VII,  p.  124,  (1892),  [$  ; 
[Bugaba],  Panama];  Saussure  and  Zehntner,  Biol.  Cent.-Amer.,  Orth.,  I,  p.  183, 
pi.  VI,  figs.  6  and  7,  (1894),  [  9  ;  Bugaba.  Panama]. 

Neacromantis  roslnrir(  ».<iif<  Bcior.  Alittheil,  Zool.  Staatsinst.  u.  Zool.  Mus.  Ham- 
burg. XLV.  p.  19.  (1931).  r  $  ;  Hamburg  Farm.  Rio  Roventaz('.n.  Costa  Rical. 

Las  Animas,  Kio  Rcventazon.-'^   April  17,  1930.    (C.  H.  Lankester.) 
Pozo  Azul  de  Pirris.    (  M.  A.  Carriker,  Jr.)    One  female.    [Hebard  Cln.] 
The  figures  and  descriptions,  referred  to  above,  present  the  features  of 

both  sexes  of  this  very  unusual  inantid,  which  possesses  no  known  American 

relative. 

2"6Biol.  Cent  -Amor..  Orth.,  I.  p.  182.  (1894). 

2"7  Das  Tierreich,  Lief.  50,  p.  517,  (1927). 

378  See  footnote  127  under  Stagmomantia  heterogamia. 
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Both  specimens  now  in  hand  are  slightly  larger  than  the  detailed  meas- 
urements of  the  adult  female  given  by  Saussure  and  Zehntner,  showing  the 
following  dimensions  (in  millimeters) : 

Width 

Greatest       of  Length 

Length  Greatest    Length     width     marginal  of 

of      LeugLh  of     width  of         of  of        field  of  cephalic 

body  pronotum  pronotum  tegmen    tegmen    tegmen  femur 

9,  Las  Animas  ...    68.3         19.7  10  37.6         21  12  18.2 

Pozo  Azul  ....    64.5        19.8  10  38  21.1         11.4  182 

The  species  is  apparently  rare  in  nature,  as  the  five  specimens  men- 
tioned, i.  e.  the  types  of  the  three  names  proposed  for  this  species,  and  the 

two  here  recorded,  seem  to  be  all  which  have  been  taken.  It  is  found  in 
both  the  humid  Atlantic  portion  of  the  Tropical  Zone  and  the  Pirris  section 
of  the  Pacific  Tropical,  possibly  not  occurring  in  the  drier  areas  on  the 
Pacific  side.    Nothing  is  known  regarding  the  habits  of  the  species  other 

than  that  at  tlic  three  Costa  Rican  localities  it  was  taken  in  areas  which 
arc  predominatingly  of  heavy  forest,  and  at  Hamburg  Farm  specifically  on 
bush  at  night.  It  is  fjuite  possible  that  Antcninn  is  noctvu'nal.  The  known 
dates  for  its  capture  are  April  17  (Las  Animas)  and  June  10  (Hamburg 
Farm) . 

VATINAE 
PHYLLOVATES  Kirby 

Phyllornles  Kirby,  Syn.  Catal.  (Jilli.,  I.  p.  302. 

Genotype  (by  original  designation). — P.  chlorophaca  (Blanchard). 

This  genus  of  eight  or  more  species  is  distributed  from  the  extreme 
southern  United  States  (southern  Texas)  and  northwestern  Mexico  (Sina- 
loa)  south  to  southern  Brazil,  Paraguay,  and  northern  Argentina.  But  two 
species  are  definitely  known  from  Central  America,  the  genotype  and  P. 
tripunctata  (Burmeister) ,  the  latter  not  occurring  north  of  Panama  as  far 
as  at  present  known.  The  species  much  resemble  those  of  the  genus  Vatea, 
which  is  discussed  on  a  subsequent  page,  but  lack  the  characteristic  limb 
lobes  of  the  latter  genus. 

Phsrllovates  chlorophaea  (Blanchard). 

Mlantk]  chlorophaea  Blanchard,  Magasin  de  Zool.,  V,  Ins.,  pi.  135,  (1836),"»  [$  ; 

Watcrtown,  New  York  (in  error)]. 

Thleoclytcff]  nzteca  Saussure.  Revue  et  Magasin  de  Zool.,  (2),  XL  p.  61,  (1859), 

[  S  ;  Moxicol. 

Theoclytes  mexicana  Saussure,  Revue  et  Magasin  de  Zool.,  (2),  XIII,  p.  127,  (1861), 
[  9  ;  Cordoba,  "  Mexico  calida  "] . 

[Throrlj/tcf!  chlnrnphacn]  v:\r.  rornula  San>>iiro  and  Zehntner.  Biol.  Cent.-Anicr., 
Orth.,  I,  p.  191,  (1894),  L$;  Localities  not  separated  from  those  of  typical 
chlorophaea,  and  include  Costa  Rical. 

The  date  of  this  publication  is  usually  given  as  1835  from  the  volume  title  page. 
The  individlUil  article,  however,  is  dated  Februaiy.  1836.  ami  a  jM-efatory  note  to  the 
volume  explains  that  the  various  contributions  in  it  appeared  over  a  period  of  three 
years. 
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Thcuclylcs  niaya  Siaussuic  and  Zehuiuer,  iiioi.  CeuL.-Aiuer.,  Orth.,  1,  p.  192,  pi.  X, 

fig.  33  (legend  as  T.  chlorophaea  var.),  (1884),  IS,  9;  Tabasco,  Mexico; 

Temax,  north  Yucatan]. 
Theoclytes  comuta  Giglio-Tos,  BoUett,  Mus.  Zool.  Anat.  Comp.  T<mno,  XXIX,  no. 

684,  p.  41,  (1914).  [  S  ;  Costa  Rica]. —Giglio-Tos,  Das  Tierreich,  Lief.  60,  p..e04, 

(1927),  [Costa  Rica]. 
Theoclytes  chlorophaea  Hebard,  Trans.  Amer.  Bbtom.  See,  XLVIII,    345,  (1923), 

[  S  ;  Costa  Rica;  $  ;  San  Jose,  Poao  Azul  and  Siquirres,  Costa  Juca]. 

Siquirres,  July  31,  1903.   One  female.    [Hebard  Cln.] 

Cach'i.    (C.  H.  Lankester.)    One  male. 

San  Jose.  Elevation,  1161  meters.  (P.  Biolley.)  Two  males,  one  female. 

[Hebard  Cln.] 

Escazii.    October  1902.    One  immature  male. 

Pozo  Azul  de  Pirris.    (M.  A.  Carrikcr,  .Ir.)    One  female.    [Hebard  Cln.] 
"  Co?ta  Rica."    (Carriker,  Lankester,  Heyde  and  unknown  collectors.) 
Five  males. 

The  synonymy  of  aztcca  and  mexic<uia  was  conceded  by  Saussure  and 
Zelmtner,-^"  and  tliat  of  comuta  and  inaya  as  mere  individual  variants  of 
chlorophaea  was  established  by  Hebard.-*^ 

The  measurements  already  given  by  Hebard  illustrate  quite  clearly 
the  marked  individual  variation  found  in  this  species,  even  at  a  single 
locality.  The  relative  length  of  the  cephalic  coxae  and  the  metazona  of  the 
pronotum  is  seen  from  the  Costa  Rican  material  to  vary  markedly  in  both 
sexes,  and  to  be  without  value  in  separating  the  conditions  to  which  Giglio- 
Tos  continued  to  apply  the  names  comuta  and  maya. 

It  is  evident  from  a  series  of  eight  males  from  Vcnvidio,  Sinaloa,  Mexico, 
now  before  me,  that  the  frontal  processes  individually  vary  somewhat  in 
length,  and  distinctly  so  in  whether  their  apices  are  parallel  and  acuminate 
or  somewhat  diverginfi  and  subfalcate.  The  Siquirres  female  has  these 
processes  lonc;er  than  in  any  other  female  seen,  but  this  may  have  a  definite 
correlation  with  the  very  elongate  pronotum  of  that  individual.  The  num- 
ber of  females  available  for  examination,  however,  is  not  large  enough  to 
reach  any  definite  conclusion  in  this  respect. 

In  distribution  chlorophaea  is  known  to  range  from  as  far  north  as  ex- 
treme southern  Texas  (Brownsville)  and  Sinaloa,  Mexico  (Venvidio),  south 
to  at  least  Honda,  Tolima,  and  Fusugasuga,  dhmdinamarca,  Colombia.  We 
have  no  information  as  to  the  extent  of  the  species  distribution  in  South 
America  eastward  of  the  last  mentioned  locality. 

Apparently  the  species  is  widely  distributed  in  (3osta  Rica,  occurring 
from  the  low  Atlantic  rain-forest  district  at  Siquirres  to  as  high  as  over 
1100  meters  on  the  Meseta  Central  at  San  Jos6,  and  on  the  Pacific  slope 
down  to  but  a  few  hundred  feet  elevation  at  Poso  Asul  de  Pirris.  Our 

"oBiol.  Cent.-Amer.,  Orth.,  I,  p.  191,  (1894). 

Trans.  Amer.  Entom.  Soc.,  XLYIU,  pp.  344-346,  (1923). 
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information  is  too  fragmentary  to  show  anytliing  concerning  the  seasonal 
presence  of  the  species,  and  nothing  is  known  or  recorded  concerning  the 
binomics  of  this  insect. 

VAXES  Burmeister 

Votes  Burmeister.  Handb.  der  Entom.,  II,  Abth.  II,  pt.  1,  p.  543. 

Theorlylis  Serville,  Hist.  Nat.  Ins.,  Orth.,  p.  160.   (Restricted  to  Mantis  foliate 

LichfciisrcMn  \>y  Kirby.) 

Genotype  (by  designation  of  Reim,  1901  -^^).— F.  cnemidotus  Burmeister 
(=  lobata  (Fabricius) ) . 

Two  schools  of  thought  exist  as  to  the  scojie  of  the  present  genus,  one 
placing  within  it  nearly  twenty  si^ecies,  which  in  distribution  extend  from 
southern  Arizona  to  Brazil,  Bolivia  and  Peru,  and  the  other  limiting  Vates 
to  about  ten  species  found  over  almost  the  same  area.  Those  who  limit 
Vates  to  the  fewer  number  of  species,  place  the  others  mider  the  generic 
name  Pseudovates  Saussure.^'*  Whether  the  features  on  which  the  latter 
name  was  based  are  sharply  cut  enough  to  characterize  a  distinct  genus,  or 
pass  so  evenly  and  gradually  into  the  condition  of  typical  Vates  that  generic 
division  cannot  clearly  be  indicated,  remains  to  be  determined.  The  sole 
Costa  Rican  species  is,  under  any  circumstance,  a  true  Vates. 

Very  little  is  known  regarding  the  habits  of  the  striking  and  specialized 
species  which  belong  to  Vates  (and  Pseudovates) ,  and  the  systematic  rela- 
tionship of  the  various  forms  is  not  well  understood.  The  relative  scarcity 
of  female  individuals  from  certain  regions  also  makes  difficult  the  proper 
arrangement  of  the  species. 

Vates  pectmicornia  (Still).  Plate  7,  figyre  26;  plate  8,  figures  11  and  12. 

Tiheoclytes]  pcclinicomis  Stal,  Bihang  K.  Svenaka  Vet.  Akad.  Handl.,  IV,  no.  10, 

p.  73.  (1877),  [$  ;  Chiriqui  [Panama]]. 
Theoelynlcs  (sic)  {Vates)  pectinicornis  Sjdstedt,  Arkiv  for  Zoologi,  21  A,  no.  32, 

p.  14,  pi.  17,  fig.  3,  (1930),  [Figure  of  St&l's  type]. 

Pozo  Azul  de  Pirris.  August  20  and  23,  1927.    (Lankester  and  Rehn; 

at  light  at  night.)    Four  males. 

This  beautiful  mantid  is  rather  broadly  distributed  in  Central  America, 
although  the  references  to  it  in  the  literature  are  only  the  two  given  above. 

Apparently  it  is  in  but  few  collections,  and  the  female  sex  remains  un- 
known. I  now  have  before  me  eleven  males  from  four  different  sections  of 
CJentral  America,  these  in  addition  to  Pozo  Azul  being:  Rio  Grande,  British 

-^-Sciont.  Proc.  Royal  Dublin  Soc,  VI,  p.  56S.  (1890).  In  1901  (Canad.  Entom., 
XXXIII,  p.  24)  I  indicated  chlorophaea  as  the  type  of  Theoclytes,  and  used  it  for  the 
genus  to  which  the  name  Phyllovates  is  here  applied.  At  that  time,  however,  I  had 
overlooked  Kirby 's  prior  fixation,  which  definitely  made  Theoclytes  a  synonym  of  Vates. 

*"Canad.  Entom.,  XXXIII,  p.  24,  (1901).  Kirby,  in  the  paper  referred  to  in  the 
above  footnote,  gave  merely  the  names  of  the  species  included  in  Vates  and  failed  to 

indicate  a  .single  type  species. 

28*Mitth.  Schw.  Entom.  Gesell.,  Ill,  pp.  53,  60,  (1869).  Type  (by  monotypy).— 
Vates  tolteca  Saussure. 


Copyrighled  material 


270 


PBOCEEDINGS  OF  THE  ACADEMY  OF        [VOL.  LXXXVU 


Honduras;-"'  Morales,  Giiatomala,-^"  and  Eden,-^'  and  Great  Falls  of 
the  Pis  Pis  Kiver,-*'^  Nicaraj^^ua. 

Apparently  pcctinicorniti  is  more  nearly  related  to  lobata  (Fabricius), 
a  Guianan  and  Brazilian  species,  than  it  is  to  any  other  known  to  me  from 
material.  The  form  of  the  pronotum  suggests  that  of  the  Mexican  V.  peC' 
Hnata  Saussure,  agreeing  in  this  respect  more  nearly  with  tiie  latter  than 
with  lobata,  but  the  characters  of  the  cephalic  femora,  the  lobation  of  the 
caudal  femora  and  the  sigmoid  form  of  the  pectination  of  the  individual 
antennal  articles  are  more  nearly  as  in  lobata. 

Sjdstedt's  illustration  of  the  type  must  be  used  with  caution,  as  this 
photograph  does  not  make  clear  the  extent  to  which  the  dorso-proximal 
lobe  on  the  median  tibiae,  and  the  same  lobe  on  the  caudal  tibiae  are  there 
foreshortened. 

The  green  of  the  marginal  field  of  the  tegmina  varies  in  tone  from  as 
pale  as  Scheele's  green  to  as  dark  as  meadow  green,  occasionally  darker 
along  the  humeral  trunk  than  nearer  the  costal  margin.  The  shaft  of  the 
jironotum  may  be  as  light  as  calliste  given  or  as  dark  as  parrot  green,  while 
in  certain  individuals  the  pronotmn  is  largely  dull  buffy  or  orange-ocher 
with  traces  of  greenish.  The  lattei"  condition  may  be  due,  at  least  in  some 
degree,  to  desiccation,  but  not  entirely  so,  as  the  material  in  question  has 
been  carefully  preixared  and  not  otherwise  discolored. 

There  is  slight  but  appreciable  variation  in  the  acuteness  of  the  apices 
of  the  paired  frontal  processes,  also  in  the  extent  to  which  they  diverge 
distad. 

A  representative  male  from  Pozo  Azul  measures  as  follows:  length  of 
body,  51  mm.;  length  of  pronotum,  19.5;  greatest  width  of  pronotum,  4.2; 
length  of  metazona,  16.4;  length  of  tegmen,  39;  greatest  width  of  marginal 
field  of  tegmen,  1.9;  length  of  cephalic  femur,  11. 

From  present  information  the  species  is  seen  to  range  from  British 
Honduras  (Rio  Grande)  south  to  Chiriqui  Province,  western  Panama.  It 
apparently  occurs  in  a  variety  of  conditions,  but  except  in  Costa  Rica  and 
Panama  is  known  only  from  the  eastern  rain-forest  portion  of  the  Tropical 
Zone.  At  1^)Z()  Azul,  in  western  Costa  Pica,  it  came  to  light  at  night  at  a 
camp  in  the  I'atlier  heavy  forest  characteristic  of  the  low  levels  of  the  Rio 
Pirris,  a  distinctive  type  of  country  in  which  occur  many  jieculiarly  west 
coast  types  and  others  related  to  forms  of  the  rain-forest  district  of  eastern 
Costa  Rica  and  Panama.  There  is  no  information  available  as  to  the 
portion  of  the  Province  of  Chiriqui,  Panama,  from  which  came  the  type. 

Seasonally,  from  present  information,  pectvnicomis  is  known  to  occur 
adult  from  May  to  October. 

28&Octol)(r.  in;U;  (.J.J.  White);  one  male;  [Hebard  Cln.]. 

28«  June  and  July,  1929,  October,  1930;  (J.  J.  White) ;  three  males;  [Hebard  Cln.]. 

June  4,  1922;  (Wharton  Huber);  one  male. 
288  May  23  and  26,  1922;  (Wharton  Huber);  two  males. 
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Explanation  of  Plates  7-10 

Plate  7. 

Fig.  1. — Mionycoides  ferum  (Saussure  and  25ehntner).   Female.   La'  Emilia,  Costa 

Rica.    Dors^al  view  of  pronoluni.  (X2.) 
Fig.  2. — Mio)iycuulcs  jcrum  (Saussure  and  Zehntuer).   Foiiialc.   La  Emilia,  Costa 

Rica.    Cephalic  femur.    (X  2%.) 
Fig.  3. — Mio7iycoidcs  jcrnrn  (Saussure  and  Zehntner).    Male.    Estrella  Valley,. 

Costa  Rica.    Dorsal  view  of  pronotuni.  (X3.) 
Fig.  4. — Thrinaconyx  kirschianm  Saussure  and  Zehntner.  Male.  Navarro,  Costa 

Rica.    Dorsal  view  of  pronotum.  (X5.) 
Fig.  5. — Thrinaconyx  kirschianus  Saussure  and  Zeimtucr.    Male.    Navarro,  Costa 

Rica.    Cephalic  femur.  (X5.) 
Fig.  6. — Fseudomiopteryx  injuscaia  Saussure  and  Zehntner.    Male.    La  Florida,. 

Costa  Rica.   Dorsal  view  of  pronotum.  (X6.) 
Fig.  7. — Psevdotitiopii  ri/x  injuscaia  Saussure  and  Zehntner.  Male.  Escazu,  Costa 

Rica.   Dorsal  view  of  pronotum.    (X  6.) 
Fig.  8. — Thesprotia  insolita,  new  species.  Male  (type).  La  Fortuna,  Costa  Rica. 

Cephalic  view  of  luad.  (X8.) 
Fig.  9. — Thesprotia  insolita,  new  species.   Male  (type).  La  Fortuna,  Costa  Rica. 

Dorsal  view  of  pronotum.    (X  3.) 
Fig.  10. — Thesprotia  insolita,  new  species.    Male  (ty])e).    La  Fortuna,  Costa  Rica. 

Cephalic  tibia  and  distal  extremity  of  cephalic  femur  (external  face). 

(Greatly  enlarged.) 

Fig.  11. — Thesprotia  insolita.  new  species.    Male  (type).    La  Fortuna,  Costa  Rica. 

Ultimate  abdominal  tergite  (supra-anal  plate).    (X  5.) 
Fig.  12. — Carrikerella  empusa,  new  species.  Male  (type).  Peralta,  Costa  Rica. 

Outline  of  occiput  as  seen  in  cephalic  aspect.  (X6.) 
Fig.  13. — Carrikerella  empusa,  new  species.     Male  (type).    I'eralta,  Costa  Rica. 

Dorsal  view  of  cephalic  process.  (X5.) 
Fig.  14. — Stagmomantis  nahua  Saussure.   Male.   San  Jose,  Costa  Rica.   Apex  of 

dorsal  sinistral  valve  of  genitalia  (in  caudal  aspect).    (Greatly  enlarged.) 
Fig.  15. — Stagmomantis  nalma  Saussure.    Male.    San  Jose,  Costa  Rica.    Apex  of 

ventral  sinistral  valve  of  genitalia  (from  dorsum).    (Greatly  enlarged.) 
Fig.  16. — Stagmomantis  vicina  Saussure.   Male.   Cantarranas,  Honduras.   Apex  of 

dorsal  sinistral  valve  of  genitalia  (in  caudal  aspect).    (Greatly  enlarged.) 
Fig.  17. — Stagmomantis  vicina  Saussure.   Male.   Cantarranas,  Honduras.   Apex  of 

ventral  sinistral  valve  of  genitalia  (from  dorsum).   (Greatly  enlarged.) 
Fig.  18.Sl(u/mo77iaulis  centralis  Giglio-Tos.    Male.    Sunibrcs.  Costa  Rica.  Apex 

of  dorsal  sinistral  valve  of  genitalia   (in  caudal  aspect).  (Greatly 

enlai^ed.) 

Fig.  19. — Stagmomantis  centralis-  Giglio-Tos.    Male.    Suru)>res,  Costa  Rica.  \pcx 

of  ventral  sinistral  valve  of  genitalia  (from  dorsum).    (Greatly  enlarged.) 
Fig.  20. — Staiitiioinardi^  Carolina  (Johannson).    Male.   Vidalia,  Georgia.   Apex  of 

dorsal  sinistral  valve  of  genitalia  (in  caudal  aspect).    (Greatly  enlarged.) 
Fig.  21. — Stagmomantis  Carolina  (Johannson).    Male.    Vidalia.  (Georgia.    Apex  of 

ventral  sinistral  valve  of  genitalia  (from  dorsum).    (Greatly  enlarged.) 
Fig.  22. — Stagmomantis  montana  montana  Saussure  and  Zehntner.   Male.  San 

Mateo,  Costa  Rica.   Apex  of  dorsal  sinistral  valve  of  genitalia  (in  caudal 

aspect).    (Greatly  enlarged.) 
Fig.  23. — Stagmomantis  montana  montana  Saussure  and  Zehntner.   Male.  San 

Mateo,  Costa  Rica.  Apex  of  ventral  sinistral  valve  of  genitalia  (from 

dorsum).    (Greatly  enlarged.) 
Fig.  24. — Stagmomantis  theophila  Rehn.    Male.   Philadelphia  South,  Costa  Rica. 

Apex  of  dorsal  sinistral  valve  of  genitalia  (in  caudal  aspect).  (Greatly 

enlarged.) 

Fig.  25. — Stagmomantis  theophila  Rehn,   Male.   Philadelphia  South,  Costa  Rica. 

Apex  of  \entral  sinistral  valve  of  genitalia  (from  dorsum).  (Greatly 

enlarged.) 

Fig.  26. — Vates  peclinicomis  (Stal).    Male.   Morales,  Guatemala.   Section  of  an- 
tenna showing  sigmoid  character  of  pectinations.   (Greatly  enlai^ed.) 
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Plate  8. 

Fig.  1. — Carrikf  rclla  cynpusn,  new  species.    Male  (type).  Peralta,  Ck>sta  Rica. 

Dorsal  view  of  head  and  pronotum.  (X2.) 
Fig.  2. — Xystropeltis  lankesteri,  new  genus  and  species.  Male  (type).  Cachi,  Costa 

Rica.    Dorsal  view  of  head  and  pronotum.    (X  2.) 
Fig.  3. — X ystropeltis  lankesLeri,  new  gvmii  and  species.    Male  (type).    Cachi,  Costa 

Rica.   Lateral  view  of  head,  pronotum  and  cephalic  limb.  (X2.) 
Fig.  4. — Liturgousa  annulipes  (Serville).  Male.  Costa  Rica.  Dorsal  view  of  head 

and  pronotum.  (X2.) 
Fig.  5. — Lilurgoiisa  maya  Saus.'suro  and  Zehntner.    Male.   Surubres,  Costa  Rica. 

Dorsal  view  of  head  and  pronotum.    (X  2.) 
Fig.  6. — Melliera  chorotega,  new  species.  Male  (type).   Oricuajo,  Costa  Rica. 

Dor.-^al  view  of  head  and  pronotum.    (X  3.) 
Fig.  7. — Melliera  choroLcga,  new  species.    Male  (type).    Oricuajo,  Costa  Rica. 

Lateral  view  of  head,  pronotum  and  cephalic  limb.   (X  3.) 
Fig.  8. — Acanthops  godmani  Sau.ssure  and  2tehntner.  Male.  Morales,  Guatemala. 

Dorsal  view.    (Natural  size.) 
Fig.  9. — Acanthops  godmani  Saussure  and  2Sehntner.  Female.  Cachi,  Costa  Rica. 

Dorsal  view.    (Xatnral  size.) 
Fig.  10. — Acanthops  godmani  Saussure  and  Zehntner.    Female.    Cachi,  Costa  Rica. 

Cephalic  view  of  head.    (X  2.) 
Fig.  11. — Votes  peclinicomis  (Stal).   Male.  Morales,  Guatemala.  Dorsal  view  of 

head  and  pronotum.    (X  2.) 
Fig.  12. — Fa/c.s  peclinlcorliifs  (Stal).   Male.   Morales,  Guatemala.  Lateral  view  of 

head,  pronotum  and  cephalic  limbs.    (X  2.) 

Pl.ate  9. 

Fig.  1. — Choeradodis  rhombicollis  (Latreille).   Male.   Great  Falls  of  the  Pis  T>ig 

River,  Nicaragua.    Dorsal  view  of  pronotum.    fXatural  size.) 
Fig.  2. — Choeradodia  rhombicollis  (Latreille).    Male.    Eden,  Nicaragua.  Same 

view  and  sise  as  Fig.  1. 
Fig.  Z.—Chocradodi.%  rhomhicollia  (Latreille).    Male.    Eden,  Nicaragua.  Same 

view  and  size  as  Fig.  1. 
Fig.  4. — Choeradodia  rhombicollis  (Latreille).  Male.  Cachi,  Costa  Rica.  Same 

view  and  size  as  Fig.  1. 
Fig.  5. — Choeradodis  rhombicollis  (Latreille).    Male.    Cachi,  Costa  Rica.  Same 

view  and  size  as  Fig.  1. 
Fig.  6. — Macromantis  hyalina   (DeGeer).   Male.   Eden,  Nicaragua.  From  life; 

courtesy  of  Mr.  Wharton  Huber.   (Half  natural  size.) 
Fig.  7.—Stagmonianlis  centralis  Giglio-Tos.   Male.  Surubres,  Costa  Rica.  Dorsal 

view.  (Xl^^.) 

Pl.\tk  10. 

Fig.  1. — Stagmomnnti-s  caroJiim  (Johannson).  Female.  Cachi,  Costa  Rica.  Dorsal 
view.  C.ieen  phase;  general  coloration  yellowish  green,  wing  tessellate 
with  yellow.   (Natural  size.) 

Fig.  2. — Stagmomantta  Carolina  (Johannson).    Female.    San  Jos6,  Costa  Rica. 

Dorsal  view.  Brown  pha.«o ;  wing  with  discoidal  field  suffu.=:ed  with  wine 
purple,  blackish  tipped,  radiate  field  washed  with  brownish  olive,  tessellate 
with  yellow.  (Natural  size.) 
Fig.  3. — StagrnonianI if;  montana  montana  Saussure  and  Zehntner.  Female  (type  of 
Stagmaloptera  typhon).  San  Marcos,  Nicaragua.  Dorsal  view.  (Natural 
size.) 

Fig.  4. — Stagmomantis  fhcophila  Rehn.  Female  (paratype  of  Stagmaloptera  tn- 
saliabilis).   Turrialba,  Costa  Rica.    Dorsal  view.    (Natural  size.) 


(272) 


Copyrighted  material 


THE  FAUHA  OP  BUENET  CAVE,  GUADALUPE  MOUSTAINS,  NEW  MEXICO 


BY  C.  Bertrand  Schultz  and  Edgar  B.  Howard. 

Introduction 

This  paper  is  based  on  the  fossil  vertebrate  remain?  collected  from 
Burnet  Cave/  Eddy  County,  New  Mexico,  by  a  joint  expedition  of  the 
University  Museum  of  Philadelphia,  and  the  Academy  of  Natural  Sciences 
of  Philadelj^hia,  during  the  seasons  from  1930  to  1933.  Sixty-two  forms 
have  been  identified,  including  two  reptiles,  seventeen  birds,  and  forty-three 
mammals.  Three  of  the  mammals  are  recognized  as  new  and  are  herein 
described.  This  fauna  is  especially  interesting  since  it  was  found  in  associ- 
ation with  hearths  and  a  Folsom-like  artifact  (Plate  11,  fig.  2). 

The  cave,  in  which  this  material  was  found,  was  brought  to  the  attention 
of  the  members  of  the  ejcpedition  by  R.  M.  Bumet  of  Carlsbad,  New  Mexico, 
in  whose  honor  the  cave  was  named.  It  is  located  in  southeastern  New 
Mexico  on  the  east  slope  of  the  Guadalupe  Mountains,  some  fifty  miles,  by 
road,  west  of  the  town  of  Carlsbad.  The  elevation  of  the  cave  above  sea- 
level  is  4600  feet.  The  entrance,  which  faces  east  of  south,  is  about  seventy 
feet  above  the  floor  of  the  canyon. 

A  diagrammatic  outline  and  more  detailed  description  of  the  cave  has 
already  been  published.^  The  long  continued  accumulation  of  wind-blown 
dust  together  with  the  rock  fragments,  which  had  fallen  from  the  roof  and 
walls,  filled  the  cave  to  within  three  feet  of  the  inner  roof  ,  making  the  depth 
of  dirt  and  debris  at  this  point  approximately  nine  feet.  The  floor  of  the 
cave  slopes  up  toward  the  rear,  so  that  in  places  where  the  wall  rock 
shelves,  the  dirt  was  only  two  or  three  feet  deep.  The  dimensions  of  the 
cave  were  found  to  be  roughly  fifty  feet  from  the  entrance  to  the  rear  wall, 
and  thirteen  feet  in  widtli  at  a  point  where  the  talus  slope  began  inside  the 
entrance.  Directly  under  the  outer  overhang  the  height  was  approximately 
twenty-five  feet. 

Local  collectors  had  discovered  several  burials  in  this  cave,  recovering 
baskets,  fragments  of  netting,  hide  and  sandals.  They  rcjiorted  that  the 
entrance  had  been  walled  when  they  first  discovered  the  cax'c.  Therefore, 
while  the  surface  of  the  cave  showed  disturbance  in  several  places,  most  of 
the  deposited  material  was  still  in  situ.  In  the  upper  two  or  three  feet  were 
found  a  number  of  burials  of  a  people  whose  cultural  remains  correspond 
closely  to  those  of  the  Basket  Makers  of  the  San  Juan  region  of  Utah. 

1  Howard.  1931.  1932,  193.5. 

2  Howard,  1935,  Plate  XIV. 
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Aside  from  the  sandal  tyi)e>.  which  differ  from  the  typical  Basket  Makers 
and  the  fact  that  the  human  remains  were  cremated  instead  of  being  buried 
in  Hexed  positions  in  stone-lined  cysts,  most  of  the  other  traits  are  similar. 
No  corn  and  no  pottery  were  found  in  Burnet  cave.  In  addition  to  baskets, 
i>eads,  pieces  of  atlatl,  bone  and  stone  tools,  a  well-made  twined-woven  bag 
was  recovered. 

Below  the  burial  level  many  hearths  or  lens-shaped  deposits  of  charcoal 
and  ashes  were  found  at  various  levels  down  to  a  depth  of  eight  feet  soon 
inches.  Also  in  these  lower  levels  were  found  the  bones  of  the  sixty-two 
dififerent  kinds  of  animals,  which  were,  in  a  number  of  cases,  associated 
directly  with  the  hearths.  A  large  number  of  the  bones  were  broken,  and 
chemical  analyses  made  by  Dr.  W.  M.  McNab  and  Dr.  C.  K.  Deischer,  of 
the  Department  of  Chemistry  of  the  University  of  Pennsylvania,  revealed 
that  some  of  the  bones  from  the  cave  had  been  burned. 

Directly  under  a  large  rock  a  hearth  was  found  which  contained  a 
grooved  spear-point  (Plate  11,  fig.  2)  associated  with  bones  of  an  extinct 
bison  {Bison  antiquus  iaylori)  and  an  extinct  muskox  {Preptocerns  sinclniri 
neomexicann) .  This  artifact,  which  represents  a  specialized  Folsom-like 
type  of  ])oint,  was  unlike  those  associatecl  with  the  people  who  had  used 
the  cave  to  bury  their  dead.  The  ]>articular  hearth  layer  in  which  the 
artifact  was  found  was  about  four  feet  below  the  nearest  burial.  Three 
bone  awls  were  also  recovered  from  levels  below  the  burials.  These  arti- 
facts, together  with  the  hearths,  present  definite  evidence  of  the  existence 
of  a  nnich  older  culture  than  that  represented  by  the  cultural  remains  found 
in  the  Basket  Maker  burials.  The  artifacts  and  the  large  number  of  hearths 
indicate  that,  prior  to  the  Basket  Makers,  ihe  cave  had  been  used  over  a 
long  period  at  irregular  intervals  as  a  shelter  or  occupational  cave. 

With  the  exception  of  a  few  bird  remains  which  are  in  the  United  States 
National  Museum,  the  fossil  material  listed  in  this  paper  is  in  the  Academy 
of  Natural  Sciences  of  Philadelphia.  All  specimens  bear  numbers  of  the 
latter  institution. 
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List  of  Material 

REPTILIA  (REPTILES) 

1.  Snake:  2  vertebrae  (No.  14167). 

2.  Turtle:  Portion  of  carapace  (No.  13809). 

AVES  (BIRDS) « 

COLYMBIDAE.  (Irebes 

3.  Aechmophorus  occidentalis  (Lawrence).    Western  Grebe. 

Humerus  (No.  13487). 

Geographical  (listribution  {R(C(  nt):  Southern  Saskatchewan  and  Mani- 
toba south  to  Lower  C'alifornia  and  central  ^Mexico. 
Pleistocene  distribution:  Oregon,  California. 

CATHABTIDAE.   American  Vultures 

4.  Cathaites  aura  (Linnaeus).  Turkey  Vulture. 

Coracoid  (No.  13481). 

Geographical  distribution  (Recent):  Southern  Canada,  most  of  United 
States  and  northern  Mexico. 

Pleistocene  distriimtion:  Florida,  California. 

5.  Coragyps  atratus  (Meyer).  Black  Vulture. 

Specimen  in  United  States  National  Museum. 

Geographical  distribution  (Recent):  Northern  portions  of  eastern  and 
central  United  States  south  to  Mexico  and  Central  America. 
Pleistocene  distribution:  Florida. 


>The  specific  bird  identifications,  as  already  mentioned,  were  made  by  Dr. 
Alexander  Wetmore  of  the  Smithsonian  Institution,  Washington,  D.  C. 
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6.  Gymnogyps  calif ornianus  (Shaw).    California  Condor. 

Metatarsus  (No.  13493),  also  specimen  in  United  States  National 

Museum. 

Geographical  (iistribution  {Recent):  Wa.?hington  to  Lower  California. 
Not  reported  from  (luadalupe  Mountain  region. 
Pleistocene  distribution:  Florida,  California. 

ACCIPITBIDAE.   Kites  and  Hawks 

7.  Accipiter  cooperi  (Bonaparte).  Cooper's  Hawk. 

Premaxillary  (No.  13484). 

Geographical  distribution   (Recent):  Southern  Canada  to  northern 

Mexico. 

Pleistocene  distribution:  California. 

8.  Bttteo  swainsoni  Bonaparte.   Swainson's  Hawk. 

Specimen  in  United  States  National  Museum. 

Geographical  distribution  (Recent):  Canada  south  to  southern  South 

America. 

Pleistocene  distribution:  California. 

FALCONIDAE.   Caracaras  and  Falcons 

9.  Faico  mexicanus  Schlegel.  Prairie  Falcon. 

Metatarsus  (No.  13491),  humerus  (No.  13488). 

Geographical  distribution  (Recent):  Southern  Canada,  central  and 
western  United  States  south  to  southern  Lower  California  and  southern 
Mexico. 

Pleistocene  distribution:  California. 

10.  Falco  sparverius  Linnaeus.  Sparrow  Hawk. 
Humerus  (No.  13486) ,  tibio-tarsus  (No.  13486). 
Geographical  distribution  (Recent) :  Alaska  south  to  Panama. 
Pleistocene  distribution:  Florida,  California. 

TETRAONIDAE.    Grou^o  and  Ptarmioan> 

11.  Tympanuchus  pallidicinctus  (Ridsway).    T.c>ser  Prairie  Chicken. 

Specimen  in  rnitiMl  States  National  ^Museum. 

(Geographical  distribution  (Recent) :  Great  Plains  region  of  United 
States. 

Pleistocene  distribution:  Oregon. 

FEBDICIDAE.   Partridges  and  Quails 

12.  Oreortyx  picta  (Douglas).  Mountain  Quail. 

Specimen  in  United  States  National  Museum. 

Geographical  distribution  (Recent) :  Soutlnvestern  Washington  south  to 
northern  California.    Not  reported  from  Guadalupe  Mountain  region. 
Pleistocene  distribution:  California. 
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MELEAGKIDIDAE.  Turkeys 

13.  Meleagris  gallopavo  Linnaeus.  Turkey. 

■  Metatarsal  (No.  13492) ,  metacarpal  (No.  13495). 
Geographical  distribution  (Recent):  Southern  Canada  south  to  central 

Mexico. 

Pleistocene  distribution:  Pennsylvania,  Tennessee,  Arkansas,  Florida. 

GBtJIDAE.  Cranes 

14.  Gnu  canadeniit  (Linnaeus).  Crane. 
Premaxillary  (No.  13483). 

Geographical  distribiUion  (Recent) :  Alaska  and  Hudson  Bay  south  to 

Mexico. 

Pleistocene  distribution:  California,  Florida,  Nebraska. 

STBIGIDAE.   Typical  Owls 
16.  Bubo  virginianus  (Gmelin).  Homed  Owl. 
Humerus  (No.  13489). 

Geographical  distribvtion  (Recent) :  Alaska  and  Hudson  Bay  south  to 
Central  and  South  America. 

Pleistocene  distribution:  Oregon,  California. 

16.  Ano  flammeus  (Pontoppidan).  Short-eared  Owl. 
Specimen  in  the  United  States  National  Museum. 

Geographical  Distribution  (Recent):  Alaska  and  Greenland  south  to 
Central  and  South  America. 

Pleistocene  distribution:  California. 

PICIDAE.  Woodpeckers 

17.  Colaptcs  sp. 

Two  humeri  (Nos.  13490  and  13494) . 

Geographical  distribution  (Recent) :  Canada  south  to  Lower  California 
and  Mexico. 

Pleistocene  distribution:  California. 

ICTERIDAE.    :\Iead()\vlarks,  Blackbirds  and  Troiijiials 

18.  Xanthocephalus  xanthocephalus  (Bonaparte).    Yellow-headed  Blackbird. 
Specimen  in  the  United  States  National  Museum. 

Geographical  ({{.•^tribution  {Recent):  Northern  Canada  South  to  Mexico. 
Pleistocene  distribution:     '  ? 

FBINQTTiTiTT) AFi.   Grosbeaks,  Finches,  Sparrows  and  Buntings 

19.  Lozia  curvirostra  Linnaeus.  Crossbill. 
Premaxillary  (No.  13482). 

Geographical  distribution  (Recent):  Alaska  south  to  Mexico. 
Pleistocene  distribution:  ? 
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MAMMALIA  (MAAIMALS) 

LEPOBIDAE.   Hares  and  Rabbits 

20.  Lepus  townsendii  Bachman.  White-tailed  Jack  Rabbit. 

Right  ramus  without  teeth  (No.  14008) ,  portion  of  left  maxillary  with 
zygomatic  arch  (No.  14010) . 

Rnnarks:  Compares  favorably  with  L.  t.  campanius  Hollister,  the 
White-tailed  Jack  Rabbit  now  living  in  northern  New  Mexico.  Differs 
from  L.  calif oi-niru-s;  texinnus  Waterhouse,  the  Texas  Black-tailed  Jack 
Rabbit  of  the  Guadalupe  Mountain  region. 

Geographical  distribjcfion  (Recent) :  North-central  New  ]Mexico  and 
nortlieni  Arizona  north  and  west  to  Canada.  Not  reported  from  Guadalupe 
Mountain  region. 

Pleistocene  distribution:  Oregon. 

21.  Lepus  alleni  Mearns,  referred.  Antelope  Jack  Rabbit. 
Anterior  portion  of  a  very  large  ramus  (No.  14009). 

Remarks:  Heavier  than  any  of  the  L.  alleni  material  examined.  In 
proportions  more  like  the  northern  L.  arcticus  Ross,  but  a  larger  collection 
of  alleni  material  may  show  that  there  are  heavier  forms.  Closely  related 
to  L.  qiganteus  Brown  from  the  middle  Pleistocene  of  Arkansas  and 
Nebraska. 

Geographical  distribution  (Recent) :  Arizona.  Not  reported  from  New 
Mexico. 

Pleistocene  dif^tribution:  ? 

22.  Sylvilagus  floridanus  (Allen),  referred.    Large  Cottontail. 

Portion  of  skull  with  left  and  right  alveoli  P  2/-:\I  3  '  (No.  13444), 
portion  of  skull  with  right  alveolar  series  (No.  14011).  left  ramus  without 
teeth  (No.  14015)  .  ramus  with  premolar  3  (No.  14012). 

Remarks:  A  large  form  comparing  favorably  with  *S.  /.  holzneri  (Mearns) 
and  5.  /.  cognatm  (Nelson). 

Geographical  distribution  {Recent):  S.  f.  holzneri  found  in  the  higher 
mountain  ranges  of  extreme  southern  Arizona,  southwestern  New  Mexico 
and  Alexico.  S.  f.  cognatus  found  in  high  mountain  summits  and  adjacent 
slopes  of  central  and  west-central  New  Mexico.  Neither  form  reported 
from  the  Guadalupe  Mountains. 

Pleistocene  distribution:  Arkansas,  Florida,  Illinois,  Iowa,  Maryland, 
Nebraska,  Pennsylvania,  South  Carolina,  Virginia. 

23.  Sylvilagus  auduboni  (Baird),  referred.    New  Mexico  Cottontail. 
Portion  of  left  side  of  skull  with  alveoli  (No.  14014). 

Remarks:  Much  smaller  than  the  material  referred  to  Sylvilagus  jiori' 
danus.   Not  distinguishable  from  S.  a.  neomexicanuts  now  living  in  the  Gua- 
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daloupe  Mountain  region.  However,  it  is  impossible  to  definitely  identify 
.fiuch  incomplete  material. 

Geographical  distribution  (Recent) :  ^Montana  and  southwestern  North 
.Dakota  south  into  ^Mexico.  Texas  west  to  California. 

Pleistocene  distribution:  California. 

SCIUBIDAE.  Squirrels 

24.  Marmota  flaviventris  (Audubon  and  Bachman).  Marmot.  Plate  i6,  figs.  5-8. 

Six  rami  (Nos.  14080-14085),  ramus  with  complete  dentition  (No. 
13687) ;  ramus  (No.  14112) ,  incisor  (No.  14016) ,  fragment  of  skull  (No. 

14146)  . 

Remarks:  Compares  very  favorably  with  M.  /.  obscura  Howell  from 
north-central  New  ^Mexico. 

Geographical  distribution  (Recent) :  Northern  New  Mexico  north  and 
west  into  Canada.  Not  reported  from  southern  New  Mexico.  Dr.  Vernon 
Bailey  (1931,  p.  131),  in  reporting  on  the  distribution  and  habitat  of  M.  f. 
cbscura,  writes: 

"  Dusky  mannots  are  common  in  the  higher  mountains  of  northern  New 
Mexico  and  southern  Colorado,  mainly  in  the  Hudsonian  Zone.  There  are 
specimens  from  Pecos  Baldy,  Truchas  Peak,  Wheeler  Peak,  and  Agua  Fria 
Peak.  In  the  Pecos  River  Mountains  in  August,  1903,  they  were  common 
from  a  little  below  timber  line  at  11,400  feet  to  the  highest  peaks  in  that 
range  or  throughout  the  Hudsonian  and  even  into  Arctic-Alpine  Zone.  On 
the  top  of  Truchas  Peak  at  13,300  feet  one  had  dug  a  burrow  under  the 
triangulation  monument,  and  whistled  at  observers  from  the  rocks  only  a 
little  below.  In  the  Taos  Mountains  in  August  of  the  following  year  mar- 
mots were  also  abundant  throughout  the  Hudsonian  Zone  from  11,000  feet 
up  to  extreme  timber  line,  and  a  few  old  signs  were  seen  on  the  very  top  of 
Wheeler  Peak  at  13.600  feet.  Apparently  no  woodchucks  are  known  in  the 
low  country  of  New  Mexico." 

Pleistocene  distribution:  California,  Washington. 

■26.  Cynomys  ludovicianus  (Ord).  Prairie  dog. 

Right  ramus  with  P  /4-M  /I  (No.  14023). 

Remarks:  Same  as  C.  I.  arizonensis  Meams  now  living  in  the  Guadalupe 

Mountain  region. 

Geographical  distribution  (Recent) :  Montana  and  North  Dakota  south 
to  Texas  and  Mexico. 

Pleistocene  distribution:  Nebraska. 

26.  Otospertnophilus  grammurus  (Say).  Rock  Squirrel. 

Skull  with  left  and  right  P2/-M3/  (No.  13588),  left  ramus  with  com- 
plete dentition  (No.  14022),  left  ramus  with  M/1-3  (No.  14021),  palate 
^vitli  left  and  right  P2/-M3/  (No.  14020),  upper  portion  of  skull  (No. 

14147)  . 
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Remarks:  Same  chai'actcr>  and  size  as  0.  grammurus  from  Utah  and 
Coloraelo.  Compares  closely  with  0.  g.  douglasi  (Richardson)  known  from 
Potter  Creek  and  Samwel  caves  in  California. 

Geographical  distribution  i  Recent) :  Eastern  Colorado  south  into  western 
Texas,  New  Mexico  west  to  California.  Reported  from  Gaudalupe 
Mountains. 

Pleistocene  distribution:  California. 

OEOMTIDAE.   Pocket  Gophers 

27.  Thomomys  fulvus  pervagns  Merriam,  referred.  Western  Pocket  Gopher. 
Four  rami  (Nos.  14074, 14077, 14078  and  14013). 

Remarks'.  Larger  than  typical  T.  /.  jvJLvus  (Woodhouse)  from  the 
Guadalupe  Mountain  region.  Equal  to  the  average  T.  f.  pervagtis. 

OeographiccU  distribution  {Recent):  North-central  New  Mexico^ 
southern  Colorado. 

Pleistocene  distribtUion:  ? 

28.  Thomomjrs  fulvus  intermedius  Mearns,  referred.  Intermediate  Pocket  Gopher. 
Three  rami  (Nos.  14075,  14076  and  14070),  anterior  portion  of  skull 

with  left  incisor  and  alveoli  for  molars  (No.  14073). 

Remarks:  A  small  form  equal  to  T.  /.  intermedius. 

Geographical  distribution  {Recent) :  "  On  the  tops  of  numerous  mountain 
ranges  in  southeastern  Arizona  and  southwestern  New  Mexico"  (Bailey^ 
1931,  p.  237).   Not  reported  from  Guadalupe  Mountain  region. 

Pleistocene  distribiUion:  7 

29.  Cratogeomys  castanops  (Baird).  Chestnut  Pocket  Gofrfier. 

Right  ramus  without  teeth  (No.  14088),  anterior  portion  of  skull  with 
alveoli  of  incisors  and  molars  (No.  14091),  anterior  portion  of  skull  with 
right  incisor  and  alveoli  for  molars  (No.  14087),  palate  with  alveoli  (No. 

14092).  incisor  (No.  14090). 

Remarks:  Not  distinct  from  C.  castanops  now  living  in  Guadalupe 

Mountain  region. 

Geographical  distribution  iRi  ccnt  ):  Southeastern  Colorado,  eastern  New 
Mexico,  western  Oklahoma  south  through  Texas  into  Mexico. 
Pleistocene  distribution:      ?  Arizona. 

80.  Pappogeomys?  sp.  Pocket  Gopher. 

Right  ramus  with  incisor  only  (No.  14089). 

Remarks:  Very  close  to  the  nearby  Mexican  species,  P.  bulleri 
(Thomas).    When  more  complete  material  is  found  this  form  may  prove 

to  be  a  small  variety  of  Cratogcomys. 

Geographical  distribution  {Recent):  Central  Mexico.  Not  reported 
from  the  Guadalupe  Mountain  region. 

Pleistocene  distribution:  ? 
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HETEEOMYIDAE.    Pocket  Rats  and  Pocket  Mice 
31.  Perodipus  montanus  richardsoni  (Allen),  referred.   Kangaroo  Rat. 

Anterior  portion  of  skull  with  P  4/  (No.  14119),  anterior  portion  of  skull 

with  incisors  and  right  P  4/  (No.  14118). 

Remarks:  Compares  favorably  with  P.  m.  richardsoni  of  eastern  New 

Mexico. 

Ct(  ogmphicdl  distribution  [Recent):  Oklaiionia.  western  Texas,  eastern 
ed<ie  ol  New  Mexico.  Colorado,  northeastern  Utah,  Wyoming.  Not  reported 
from  Guadalui)e  Mountains. 

Pleistocene  distnbutwn:  ? 

MUSIDAE.   Rats  and  Mice 

33.  Peromjnciis  maniculatus  (Wagner),  referred.  Deer  Mouse. 
Right  ramus  with  incisor  and  M  /I  (No.  14114). 

Remarks:  Same  characters  and  size  as  P.  m.  hlandus  Osgood  now  living 
below  the  mountain  forests  in  southern  New  Mexico  but  not  distinct  from 
the  smaller  specimens  of  P.  m.  rufinus  (Merriam)  from  northern  New 
Mexico. 

Geographical  distribution  (Recent):  Alaska,  central  and  western 
Canada,  western  one-half  of  United  States  south  into  Mexico.  Not  reported 
from  Guadalui)e  Mountains  but  known  from  surrounding  territory. 

Pleistocene  distribution:  California,  Pennsylvania. 

83.  Neotoma  cinerea  orolestes  Merriam,  referred.    Colorado  Wood  Rat 

Right  ramus  with  incisor  and  M /I  (No.  14093),  right  ramus  with  in- 
cisor and  M/1-2  (No.  14102),  left  ramus  with  incisor  only  (No.  14104), 
right  ramus  with  M  /2-3  (No.  14105),  right  ramus  with  incisor  only  (No. 
14107),  right  ramus  with  no  teeth  (No.  14108).  rioht  ramus  with  M /1-3 
(No.  14094),  right  ramus  with  incisor  only  (No.  14106),  ri^ht  ramus  with 
incisor  and  M /I  (No.  14098),  right  ramus  with  no  teeth  (No.  14103).  right 
ramus  with  no  teetli  (No.  14110),  anterior  jxjrtion  of  skull  with  left  and  ' 
right  M  1-3  '  (No.  14086),  left  maxillary  with  M  1-2/  (No.  14111),  right 
maxillary  with  M  1/  and  M  3/  (No.  14100). 

Remarks:  A  large  form  comparing  favorably  with  A',  c.  orolestes  from 
the  high  mountain  ranges  of  north-central  New  Mexico. 

Geographical  distribution  (Recent) :  Southern  Montana,  North  Dakota, 
South  Dakota,  Wyoming,  dJolorado  and  north-central  New  Mexico.  Not 
reported  from  Guadalupe  Mountain  region. 

Pleistocene  distribution:     7  California. 

34.  Neotoma  mexicana  Baird,  referred.    Mexican  Wood  Rat. 

Right  ramus  with  incisor  and  M  /3  (No.  14095),  right  ramus  with  in- 
cisor and  M  /I  (No.  14096),  left  ramus  with  incisor  only  (No.  14099). 
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/\^  iiKirks:  Not  distinct  from  N.  m.  mexicatui  now  living  in  tlio  Guadalupe 
IMountain  region.  ^luch  smaller  than  the  N.  cinerea  orolcstes  ^lerriam 
material  from  the  cave. 

Geographical  distribution  {Recent) :  Mountains  in  western  Texas,  south- 
western New  Mexico,  southeastern  Arizona,  Mexico. 

Pleistocene  distribution:  ? 

35.  Neotoma  lepida  Tliomas,  referred.    .Small  Wood  Rat. 

Left  ramus  with  M/1-2  (No.  14101),  right  ramus  with  M /I  and  Al/3 
(No.  14097). 

Remarks:  A  very  .--mall  form  comi)arable  to  X.  lepida  from  western  New 
Mexico. 

Geographical  distribution  (Recent):  Eastern  Arizona,  western  New 
Mexico.  Not  reported  from  the  Guadalupe  Mountain  region. 
Pleistocene  distribution:  ? 

36.  Microtus  mordax  ( Merriani) ,  referred.    Rocky  Mountain  Meadow  Mouse. 

Anterior  portion  of  skull  with  incisors  and  alveoli  of  molars  (No.  14113), 
left  ramus  with  incisor  and  alveoli  of  molars  (No.  13448  A),  right  ramus 
with  incisor  and  M  /I  (No.  13448  B) . 

Remarks:  Compares  favorably  with  Af.  m.  mordax  from  central  and 
northern  New  Mexico. 

Geographical  distribution  (Recent):  Northern  New  Mexico  to  Canada 
west  to  Pacific  coast.   Not  reported  from  Guadalupe  Mountains. 

Pleistocene  distribution:  California. 

37.  Microtus  mexicanus  guadalupenns  Bailey.  Guadalupe  Meadow  Mouse. 

Left  ramus  with  incisor  (No.  14117),  left  ramus  with  incisor  and  M/1-2 
(No.  14116),  ramus  without  teeth  (No.  14115). 

Remarks:  Rami  short  and  robust.  Equal  to  typical  Af.  m.  guadalupensis 
now  living  in  Guadalupe  Mountains. 

Geographical  distribution  (Recent) :  Southeastern  New  Mexico,  western 
Texas. 

Pleistocene  distribution:  ? 

TTBSIDAE.  Bears 

38.  Arctodus  (or  Arctotherium)  sp.,  referred.   Giant  Pleistocene  Bear.   Plate  i6, 

figs.  1-4. 

Three  lumbar  and  one  dorsal  vertebrae  (Nos.  13558,  13601,  14070  and 
13403  respectively). 

Remarks:  These  specimens  are  much  larger  than  the  corresponding 
vertebrae  of  any  of  the  living  grizzly  bears  and  are  also  larger  than  Ursus 
dalli  Merriam,  the  Alaskan  Brown  Bear.  They  are  approximately  as  large 
as  those  of  U.  middendorffi  Merriam,  the  Kodiak  Bear,  and  U.  gyas 
(Merriam) ,  the  Peninsula  Giant  Bear. 
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Gcofiraphicdl  /h'stribution  {Recent):  Extinct. 

Pleistocene  distribution:  California,  Florida,  Nebraska,  Pennsylvania, 
Alaska. 

BASSARISCIDAE.  Cacomi^tles 

39.  Bassariscus  astutus  flavus  Rhoads,  referred.    Cacomistle  or  Ringtail, 
l^iiiht  ramus  (  No.  14000),  right  P  4/  (No.  14001). 

R(n)arks:  Not  distinct  from  B.  a.  jiavus  now  living  in  Guadalupe 

Mountain  rcirion. 

Gco(jr(tphical  (Ustribution  (Recent):  Southern  United  States,  from 
Louisiana  to  Arizona,  south  to  Mexico. 

Pleistocene  distribution:    ?  Pennsylvania. 

MUSTEUDAE.   Weasels,  Martens,  Skunks  and  Badgers 

40.  Mustela  nigripes  (Atidubon  and  Bachman).  Black-footed  Ferret. 
Portion  of  maxiUa  with  right  P  3-4/  (No.  13998). 
Remarks:  A  very  large  weasel. 

Geographical  distribution   (Recent):  Great  Plains,  east  of  Rocky 

^Mountains,  from  western  North  Dakota  and  northern  Montana  to  New 
Mexico  and  Texas.    Not  reported  from  Guadalupe  Mountains. 
Pleistocene  distribution:  ? 

41.  Conepatus  mesoleucus  mearasi  Merriam,  referred.  Hog-nosed  Skunk. 
Left  ramus  (No.  13999). 

Remarks:  Compares  favorably  with  C.  m.  meamsi  now  living  in  Guada- 
lupe Mountain  ro2;ion. 

Geographical  distiibution  {Recent):  Western  Texas,  southern  New 

Mexico,  Arizona,  Mexico. 

Pleistocene  distribution:  ? 

A2.  Taxidea  taxus  taxus  (Schreber).  Badger. 

Essentially  complete  skull  without  teeth  (No.  13457) . 

Remarks:  Specimen  lai^er  and  bullae  more  inflated  than  T.  t.  ber- 
landieri  Baird.  the  badger  now  living  in  New  Mexico  and  Texas.  Com- 
pares favorably  with  the  largest  T.  t.  taxus,  the  northern  badger,  which 
ranges  from  Kansas  and  Coloraflo  north  into  Canada.  More  robust  than 
T.  marylandica  Gidley  and  Gazin  from  the  Pleistocene  of  Maryland.  The 
only  extinct  species  of  Taxidea  known  fi'om  :iouthwe^^tern  T'nited  States  is 
T.  robusta  Hay.  This  latter  species  was  founded  upon  an  incomplete  ulna 
from  the  Early  Pleistocene  "  of  the  Coconino  Plateau.  Arizona.  The 
author  illay,  1921)  in  describing  the  new  species  based  his  conclusions 
upon  the  fact  that  the  incomplete  ulna  in  question  was  stouter  than  the 
corresponding  bone  of  T.  taxm.  AVith  so  little  information  available  con- 
cerning this  larger  badger,  it  is  hardly  safe  to  refer  the  large  skull  from 
Burnet  Cave  to  this  extinct  form. 
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• 

Gco(jra])hical  distribjition  {Recent):  Central  North  America  froiQ 
southern  C'ana(hi  south  to  Coloi'ado. 

Pleistocene  distrihvti(Vi:  Kansas,  Nebraska,  Pennsylvania,  Washington. 

CANIDAE.   Wolves,  Coyotes  and  Foxes 

43.  Vulpes  macroura  Baird,  referred.   Western  Red  Fox  or  Cross  Fox. 

Rear  one-half  of  skull  (No.  13466),  left  M  1/  (No.  14004),  left  ramus 
without  teeth  (No.  13660),  right  ramus  without  teeth  (No.  14003). 

Re77iarkf<:  macroura  is  closely  related  to  V.  fulva  (Desmarest)  and 
material  referred  to  this  latter  species  from  the  Pleistocene  of  Arkansas' 
seems  to  be  almost  indistinguishable  from  the  Burnet  Cave  specimens. 

Geographical  fii^^tribufion  (Recent):  Mountains  in  Wyoming,  Utah, 
Colorado,  northern  New  Mexico.  Not  reported  from  Guadalupe  Mountain 
region. 

PI e istocen e  d is t rib  u  t io n :  ? 

44.  Vulpes  velox  (Say).    Kit  Fox. 
Left  ramus  (No.  14002). 

Remarki^:  A  small  form  comparing  favorably  with  velox  and  differing 
from  V .  macrotis  ncomcxicana  ]\Ierriam,  the  New  Mexico  desert  fox. 

Geographical  distribution  (Recent):  Northern  Texas  and  New  Mexico 
north  to  Canada.    Not  reported  from  Guadalupe  Mountain  Region. 

Pleistocene  distribution:  ? 

45.  Canis  latrans  lestes  Merriam.    Rocky  Mountain  Coyote. 

Three  rami  (Nos.  13455,  13561  and  13589),  canine  (No.  13997),  right 

P4/  (No.  13454). 

Reinarks:  A  very  large  coyote. 

Geographical  distribution  {Recent):  Mountain  ranges  from  northern: 
New  Mexico  to  Canada.    Not  reported  from  Guadalupe  .Mountain  region. 
Plei.stocen(  distribution:    ?  Oregon. 

46.  Canis  microdon  Merriam.    Small-toothed  Coyote. 

Ramus  (No.  13583). 

Remarks:  Molars  unusually  small. 

Geographical  distribution  {Recent):  Northeastern  Mexico  and  Texas. 
Not  rejiortcd  from  Guadalupe  Mountain  region. 

Pleistocene  distribution:  ? 

47.  Canis  nubilus  Say,  referred.    Buffalo  Wolf  or  Lobo. 
Left  ramus  without  teeth  (No.  14005). 

Remarks:  Reference  made  to  C.  nubilus,  the  southern  form,  although 
indistinguishable  from  ('.  occidentalis  (Richardson),  the  northern  form. 

Geographical  distribution  {Recent):  Plains  area  from  New  Mexico  to^ 
Canada.    Reported  from  Guadaloupe  Mountain  region. 
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Pleistocene  distribution:  Arkansas,  Illinois,  Kansas,  Nebraska,  Okla- 
homa, Oregon. 

'     FELIDAE.  Cats 

48.  Feiis  concolor  hippolestes  (Merriamj,  referred.    Rocky  Mountain  Cougar. 

Tw  o  incomplete  metapodials  (Nos.  14006,  14007),  distal  portion  of  fibula 
(No.  13576). 

Retnurk.s:  Larger  than  F.  c.  aztecus  ^lerriam,  the  form  now  living  in 
southern  New  Mexico.  F.  c.  hippolestes  is  the  largest  of  all  living  mountain 
lions. 

Geographical  distribution  (Recent) :  From  North  Dakota,  Montana  and 
Idaho  south  through  Colorado  and  Utah  to  northern  New  Mexico.  Not 
reported  from  Guadalupe  Mountain  region. 

Pleistocene  distribution:  California,  Oregon,  Mexico. 

49.  Lynx  nifus  (Schreber).  Bobcat. 

Right  ramus  with  P /3-M /I  (No.  13590),  left  ramus  with  M/1  (No. 
13576). 

Remarks:  Rami  represent  two  individuals,  which  are  as  large  as  the 
largest  L.  r.  baileyi,  the  form  now  living  in  the  Guadalupe  Mountain  region. 
However,  the  Burnett  Cave  specimens  are  indistinguishable  from  the  average 
of  the  larger  mountain  wild  cat^  L.  r.  uinta  Merriam,  from  the  higher 
mountains  of  northern  and  central  New  Mexico.  The  length  from  the 
anterior  end  of  P  /3  to  the  posterior  end  of  M  /I  is  28.8  mm.  for  No.  13590 
and  29.5  mm.  for  No.  13575.  This  measurement^  as  well  as  the  other 
measurements  of  the  rami,  compares  favorably  with  L.  r.  fisch&ri  Merriam, 
of  the  Raneho  La  Brea  Pleistocene.  (Merriam  and  Stock,  1932,  pp.  216- 
218,  tables  112-114). 

Geographical  distribution  (Recent) :  Main  to  Georgia,  west  to  California. 

Pleistocene  distribution:  Arkansas,  California,  Florida. 

EaUIDAE.  Horses 
liO.  Equus  excelsus  Leidy.  Large  Extinct  Horse.   Plate  15,  figs,  i,  6-8. 

Posterior  portion  of  skull  (No.  13864),  right  P3/-M3/  (No.  13405), 
premaxillary  with  six  incisors  (No.  13860),  immature  ramus  (No.  13861), 
crushed  ramus  from  hearth  (No.  13374),  incomplete  ramus  (No.  13517), 
ramus  (No.  13858),  ramus  with  P  /2-4  (No.  13518),  fragment  of  ramus  with 
M/1-3  (No.  13859),  fragment  of  ramus  with  P/2-4  (No.  13392),  approxi- 
mately one  hundred  miscellaneous  teeth,  four  metatarsals  (Nos.  13500, 
13502, 13811, 13812),  two  metacarpals  (Nos.  13386,  13499),  eight  distal  ends 
of  metatarsals  and  metacarpals,  astragalus  (No.  14163),  two  distal  ends  of 
tibiae  (Nos.  13506,  13937),  proximal  end  of  femur  (No.  13380),  two  distal 
ends  of  radii  (Nos.  13498,  13388),  distal  end  of  humerus  (No.  13387),  also 
miscellaneous  vertebrae,  limb  bones,  calcanea,  astragali,  phalanges. 
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Ronarks:  A  large  horse,  equal  to  the  largest  specimens  of  E.  excelsus. 
The  rem  a  in  >  of  this  species  were  by  far  the  most  common  of  the  large 

niainiiial-  louiul  in  Burnet  Cave. 

(i(  (i(ir(ij)liic(il  distribut  1(1)1  iRcant):  Extinct. 

Plnstocene  distnbution:  Iowa,  Kansas,  Nebraska,  Oklahoma,  Texas, 
Mexico. 

51.  Equus  tau  Owen,  referred.    Small  Extinct  Horse.    Plate  15.  figs.  2-5. 

Lett  M  2  (Xo.  14164),  left  M  3  ^  (No.  13547)  ,  nine  miscellaneous  molars 
and  inemolars,  metacari)als  (Nos.  13385,  13813),  metatarsals  (Nos.  13377, 
13513.  13814  L  ])r()ximal  end  of  metacarpal  with  splints  (No.  13504),  proxi- 
mal end  of  metacar])al  (No.  13825),  six  metatarsal  and  metacarpal  frag- 
ments, two  distal  ends  of  humeri  (Nos.  13516,  13940),  radhis  (No.  13934), 
tibia  (No.  13379),  four  first  i)halanges  (No.  13407,  13510,  13605.  13822),  two 
second  phalanges  (No.  13844,  13852),  also  miscellaneous  astragali,  calcanea, 
phalanges,  limb  bones,  vertebrae,  etc. 

Remarks:  A  very  small  horse,  referable  to  Owen's  fragmentary  type 
(maxillary)  of  E.  tau  from  the  Pleistocene  of  Mexico.  Also  near  to  the 
closely  related  form,  E.  frandsd  Hay,  from  the  Pleistocene  of  Texas.  The 
latter  species  may  prove  to  be  a  variety  of  E.  tau.  Although  the  teeth 
correspond  very  well  to  both  of  the  above  forms,  the  metapodials  are  some- 
what larger  than  the  type  of  E.  jrancisci.  The  metpodials  of  E.  tau  are  not 
known.   The  Burnet  Gave  material  represents  at  least  four  individuals. 

Geographical  distnbution  (Recent) :  Extinct. 

Pleistocene  distribution:  Mexico,  Texas,  Florida. 

CAMETiTDAFi.  Camels 

52.  Camelops  sp.    Large  Extinct  Camel.    Plate  11,  fig.  3- 

Axis  vertebrae  (No.  14071). 

Remarks:  About  the  size  of  C.  kansanus  Leidy. 

Geographical  distribution  (Recent) :  Extinct. 

Pleistocene  distribviion:  California,  Colorado,  Idaho,  Iowa,  Kansas, 
Nebraska,  Oklahoma,  Oregon,  Texas. 

CERVIDAE.  Deer 

53.  Odocoileus  virginianus  (Boddaert).    Virginia  Deer.    Plate  14,  fig.  6. 
Metatarsal  (No.  13910).  right  ramus  with  P  /2-4  (No.  13914).  fragment 

of  maxillary  with  two  molars  (No.  13913),  fra.muent  of  maxillary  with 
]M  2-3/  (No.  13915),  fragment  of  maxillary  with  two  molars  (No.  13919), 
fragment  of  maxillary  with  two  molars  (No.  13911),  fragment  of  molar  (No. 
13916). 

Remarks:  Not  distinct  from  0.  v.  macrourus  (Rafinesque),  the  Plains 
White-tailed  Deer,  now  living  in  the  Guadalupe  Mountain  region. 

Geographical  distribution  (Recent) :  Eastern  Canada  and  United  States 
west  to  Rocky  Mountains. 
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Pleistocene  distribution:  Florida,  Illinois,  Indiana,  Iowa,  Kansas, 
Kentucky,  Louisiana,  iMaryland.  ?vlichigan,  INIississippi,  Missouri,  Nebraska, 
New  Jersey.  New  York,  North  Carolina.  Ohio,  Oklahoma,  Pennsylvania, 
South  Carolina,  Tennessee,  Texas,  Virginia,  Wisconsin. 

64.  Odocoileus  hemionus  (Rafrnesque).   Black-tailed  or  Mule  Deer. 

Left  antler  (No.  13556),  prong  of  antler  (No.  13586),  three  miscellaneous 
teeth,  last  lower  molar  (No.  13932),  skull  fragment  with  bases  of  antlers 
(No.  13555). 

Re7narks:  A  large  form.  No.  13932  is  suggestive  of  Rangifer  but  prob- 
ably belongs  to  a  largo  Odocoileus. 

Cieocjrapliical  distribution  {Recent):  Western  North  America.  Reported 
Guadalupe  Mountain  region. 

Pleistocene  distribution:  Arkansas,  Pennsylvania,  Mexico. 

55.  Sangamona?  sp.  Extinct  Cervid.  Plate  14,  fig.  9. 

Metapodial  (No.  13931),  humerus  (No.  13930),  right  maxillary  with 
P3-4/  (No.  13592),  right  maxillary  with  P3/-M1/  (No.  13591),  left 
maxillary  with  P  2-4/  (No.  13578),  right  upper  molar  (No.  14065),  left 
upper  molar  (No.  13582),  right  immature  ramus  (No.  13579),  right  ramus 
(No.  14060). 

Remarks:  Size  intermediate  between  Odocoileus  and  Cervus.  Probably 
equal  to  Sangamona  (Hay,  1920,  j).  91). 

Geographical  distribution  [Recent) :  Extinct. 
Pleistocene  distribution:  Illinois,  Maryland,  Tennessee. 

56.  Rangifer?  fricki,  new  species.  Caribou-like  Cervid.   Plate  13,  figs.  1-2;  Plate  i4» 

fig.  7. 

Type  material:  Right  maxillary  fragment  with  dentition  and  right  ramus 
(No.  13594). 

Referred  specimen:  Proximal  end  of  metatarsal  (No.  13933). 
Description  and  measurements: 

Measurements  of  Ramus 

mm. 


Length  of  ramus  (posterior  of  condyle  to  posterior  of  alveolus  of  incisor  1) . . .  285. 

Depth  of  ramus  below  anterior  end  of  P  /2   33. 

Depth  of  ramus  below  posterior  end  of  M  /3   38. 

Length  of  molar-premolar  series  (P/2-M/3)   105.5 

P  /2-P  /4,  length   43A 

M/-M/3,  length   63. 

P  /2,  greatest  anteroposterior  diameter  (on  tritm-atnig  surface)   12.5 

greatest  transverse  diameter   8. 

P  /3,  greatest  anteroposterior  diameter   15.5 

greatest  transverse  diameter   10. 

P  /4,  greatest  anteroposterior  diameter   18. 

greatest  transverse  diameter   13. 

M  /I,  greatest  anteroposterior  diameter   185 

greatest  transverse  diameter   14. 
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M  /2,  gieatc.^l  anteroposterior  diameter   30. 

greatest  transverse  diameter   16. 

M/3,  greatest  anteroposterior  diameter   16. 

greatest  transverse  diameter   14.5 

Length  diastema  between  P /2  and  I /3   91. 

Meastjrbmbnts  of  Uppeb  Dentition 

P  3/,  greatest  anteroposterior  diameter  (on  triturating  surface)    16. 

greatest  transverse  diameter   16. 

P  4/,  greatest  anteroposterior  diameter   14.5 

greatest  transverse  diameter   15.5 

M  1/,  greatest  anteroposterior  diameter   17. 

greatest  transverse  diameter   ISJ& 

M2/,  greatest  anteroposterior  diameter   21. 

greatest  transverse  diameter   18. 

M3/,  greatest  transverse  diameter   17iJ 


The  Burnet  Cave  maxillary  fra<;inent  and  ramus  (Plate  13,  figs.  1-2) 
belong  to  one  individual.  The  teeth  are  well  worn.  While  differing  from 
any  of  the  living  and  extinct  caribou,  this  material  is  referred  to  the  genus 
Rnngifcr  because  of  the  relatively  great  size  of  the  premolars  and  the  long 
diastema  between  the  premolars  and  incisors.  The  metatarsal  (Plate  14, 
fig.  7)  is  caribou-like.  More  material  and  further  study  may  prove  this 
to  belong  to  a  new  genus.  In  size,  the  cave  specimens  most  nearly  approach 
R.  oshomi  Allen  and  R.  montanus  Seton-Thompson,  two  closely  related 
species  of  the  Mountain  caribou.  These  forms  are  among  the  largest  of  the 
living  caribou.  R.  montanus  ranges  from  northern  Wyoming  north  to  meet 
the  range  of  R.  osbomi  in  southern  Canada.  The  premolars  of  R.  musca- 
tinensis  Leidy,  the  Pleistocene  caribou  from  Iowa,  measure  48  mm.,  while 
the  molars  measure  56  mm.  It  is  evident  that  the  premolars  are  proportion- 
ately larger  in  this  form  that  \n  R.f  fricki. 

The  new  species  is  named  in  honor  of  Mr.  Ghilds  Frick  of  the  American 
Museum  of  Natural  History. 

Geographical  distribution  (Recent) :  Extinct. 

Pleistocene  distribution:  ? 

ANTUOCAPSIDAE.  Pronghom 

57.  Tetrameryx  onusrosagris  Roosevelt  and  Burden.  Four-horned  Antelope.  Plate 
II,  fig.  i;  Plate  14,  fig.  5- 

Portion  of  right  side  of  skull  with  orbit  and  horn-cores  (No.  14033), 
right  ramus  with  molar  3  present  (No.  14032) «  five  upper  teeth  (Nos. 
14036-8  and  No.  13606),  four  astragali  (Nos.  14044,  14045,  13451,  14050), 
distal  end  of  tibia  (No.  13.565  A),  two  proximal  ends  of  tibiae  (Nos.  14042, 
14043),  distal  end  of  radius  (No.  1356.5  B),  proximal  end  of  metacarpal 
(No.  14041),  three  first  phalanges  (Nos.  14047,  14049,  14063),  half  of  pelvis 
(No.  14039),  metatarsal  (No.  14040). 

Remarks:  Some  of  the  above  skeletal  parts  may  belong  to  Antilocapra 
cmericana  (Ord).   A  comparison  of  the  type  material  of  T.  onusrosagris 
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with  typical  A.  (um  ricana  sliows  a  very  close  relationship  between  these  two 
forms  and  many  of  the  skeletal  parts  are  almost  indistinguishable.  The 
horn-cores  (No.  14033)  and  ramus  (No.  14032)  from  Burnet  Cave  compare 
favorably  with  T.  onusrosagris,  as  is  shown  by  the  following  comparative 
measurements: 


o 

O  c 


Tetramfri.'X  nivixroxiit/ri^s. 

Tyi>e  material  in  .Am.  Mus.  Nut.  Hist. 


1 

1 

.A.  M. 
22488 

A.  M. 
22489 

A.  M. 
22484A 

A.  M. 
22484 B 

1 

A.  M. 
22484C 

A.  M. 
22484 D 

A.  M. 
224S4£ 

mm. 

mm. 

mm. 



mm. 

mm. 

—  — 
mm. 

mm. 

mm. 

mm. 

Anteroposterior  diam- 

eter of  bue  of  horn. 

52.0 

60.0 

57.0 

51.5 

58.0 

.59.0 

65.0 

Diameter  at  right 

21. o 

2:^.0 

26.0 

21.0 

24.5 

24.5 

25.0 

Distance  between  horn 

cores  at  20  nitn. 

19.0 

27.0 

24.0 

23.0 

26.0 

23.0 

Anteropociterior  diam- 

eter of  anterior  core 

at  20  mm.  above 

2.5.0 

29.5 

30.0 

27.5 

28.0 

27.0 

26.0 

23.5 

Transverse  diameter 

of  anterior  core  at 

20  mm.  al)ove 

21.0 

23.0 

22.5 

19.5 

20. 

21. 

30.5 

20.5 

20.0 

Anteroposterior  diam- 

eter of  posterior  core 

at  20  mm.  above 

23.0 

29.0 

30.5 

26.5 

28.0 

30.0 

•  ••••• 

30.0 

Transverse  diameter 

of  posterior  core  at 

20  mm.  above 

19.5 

22.0 

28.0 

18.6 

21.0 

22.0 

•  •     •  •  ■ 

•••••• 

19.5 

Length  of  moiar-premolar  series  in  ramus  A.M.  22490 

(type  material  of  T.  onusrosagris  in  Amer.  Nat.  Hist  85  mm. 

Length  of  molar-premolar  series  in  ramus  No.  14032 

(Burnet  Cave  specimen)    66  mm. 

The  cave  specimen  differs  from  T.  schuleri  Lull  in  that  the  horn-cores 
are  nearly  equal  in  lenirtli.    T.  conklingi  Stock  is  a  much  smaller  form. 

Geographical  distribution  {Rrccnt):  Extinct. 
Pleistocene  distribution:  Arizona. 

58.  Antilocapra  americana  (Ord),  referred.    Pronghorn  Antelope. 
Left  ramus  with  base  of  M  /1-3  (No.  13913) . 

Remarks:  Kamus  very  robust.  Alveoli  indicate  that  anterior  molars 
and  premolars  were  much  larger  than  the  corresponding  ones  of  Tetrameryx 
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onu;iru!<(i(jris.  Tlie  7\  onusrosagri-s  rami  arc  inucli  more  ^lender  with  no 
noticeable  angles  along  the  horizontal  ianiu<  as  in  Ant ilocupra  specimens, 
it  must  be  noted  that  the  smallest  examples  of  Antilocapra  are  very  nearly 
the  size  of  Tetrameryx.  The  ramus  (No.  13913)  was  compared  with  a 
typical  A.  americana  ramus  which  possessed  teeth  in  the  same  stage  of  wear. 
Since  there  was  no  marked  difference  in  the  two  rami  and  since  tiie  cave 
specimen  did  not  compare  with  any  known  Tetrameryx,  it  is  therefore 
referred  to  Antilocapra. 


Measubements  Compahino  Antilocapra  and  Tetrameryx 


94  a> 

ec  > 

O  K 

ft  o  CO 

S  5  =  E 

•2  s  e  5 


Anterior  width  of  alveoluH  j 
of  M  /3  1 

Posterior  widtli  of  alveolus  ; 
of  M  /2  ' 

Posterior  width  of  alveoluM  , 

of  M  /I  ; 

Posterior  widlli  of  alveolus 
of  P/4  


2  g: 

W   ^   C  C 

a.  S  til' 

"2  2  e  E 


s 
u 

c 

■~  S 

i  E 


mm. 

mm. 

mm. 

mm. 

mm. 

t  • 

7. 

7. 

7. 

8. 

G.2 

6.5 

(5.8 

7. 

7. 

5. 

5. 

6.8 

6.8 

6.8 

3.6 

4. 

5.5 

5.5 

5.6 

Geographical  distnbution  (Recent):  Northern  Mexico,  western  United 
States,  southwestern  Canada. 

Pleistocene  distribution:  California,  Illinois,  Iowa,  Nebraska,  Oregon. 

BOYIDAE.   Bison,  Muskoxen  and  Mountain  Sheep 

59.  Euceratherinm  collinum  morrisi,  new  variety.    Extinct  Muskox-like  Bovid. 
Plate  13,  figs.  3-4;  Plate  14,  figs.  1-4,  10. 

Posterior  portion  of  skull  with  horn-cores  (No.  13418) . 

Specimens  doubtfully  referred  to  Euceratherium:  Palate  with  right  M 
1-3/  and  left  M2-3/  (No.  13808),  left  ramus  with  P/3-M/3,  and  right 
ramus  with  P/4-M/3  (No.  13806),  metacarpal  (No.  13960),  astragalus 
(No.  13982),  first  phalanx  (No.  13423),  second  phalanx  (No.  13438). 

Remarks  and  description:  E.  c.  morrisi  is  from  twenty  to  thirty  per 
cent  larger  than  the  type  of  E.  collinum.  The  horn-cores  of  the  new 
variety  are  more  erect  in  their  position  than  E.  collinum.   A  comparison  of 
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sonic  of  the  important  meas>urements  of  E.  collinum  and  E.  c.  morrisi  are 
given  below: 


E.  collinum. 

Type. 
University 
Califurnia 
No.  8761 


mm. 


along  outer  curve . 


Miixirniun  length  of  horn-con 
Widrli  across  bases  of  horn-cores 
Anteroposterior  diameter  of  horn-core  at  base 

Transvei-se  diameter  of  horn-core  at  base  

Circumference  of  horn-core  at  base  , 

Anterior  base  of  horn-core  to  the  tip  


112. 
7(5. 

4.S. 


E.  collinum 
viorrm 
Type. 
Burnet  Cave 
No.  18418 


mm. 

08.5. 

1H8. 
92.6 
61. 

246. 

286. 


E.  c.  morrisi  resembles  a  horn-core  (No.  2337)  in  the  University  of 
California  paleontological  collections.  This  horn-core  was  collected  from 
the  gravels  of  the  Klamath  River,  California,  and  was  referred  to  the  genus 
Euceratherium  (Stock  and  Furlong,  1927,  pp.  412-413,  fig.  1). 

The  new  variety  is  named  in  honor  of  Mr.  Ef!in<iham  B.  Morris,  Presi- 
dent of  The  Academy  of  Natural  Sciences  of  Philadelphia. 

Geographical  distribution  (Recent):  Extinct. 

Pleistocene  distribiUion:  California. 

60.  Preptoceras  sinclairi  neomexicana,  new  variety.  Extinct  Muskox-like  Bovid. 
Plate  12,  figs.  2-3. 

Tiipp  spen'yyicn:  Left  horn-core  (No.  13807). 

Remarks  and  description: 

Measubements  of  Horn-cores  of  Preptoceras 


Preploceras  i  Preptoceras 

sindairi.  i  tindairi, 
Tvpe.  referred. 

(No."  8896)  ;  (No.  27118) 

Uni.  of  Calif.  |  Uni.  of  Calif. 


Maximum  length  of  horn- 
core  along  outer  carve. . . . 

Greatest  diameter  of  horn- 
core  at  base   

Transverse  diameter  of  horn- 
core  at  base  

Circumference  of  horn-core 
at  base  

Anterior  base  of  horn-core 
to  the  tip  


mm. 

•  •  •  < 

96. 
77. 


mm. 

9(;.s 
76.7 


Preploceras 
mavfieldi. 
Tvpe. 
(No.*  10920) 
Yale  Museum 


Pre/itoreras 

sinclairi 
neomexicana, 

Tvpe. 
(No.' 13807) 
Burnet  Cave 


mm. 

80. 
74. 


mm. 
430. 

90. 

61. 
2.36. 
240. 
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The  base  of  the  hoiii-curc  of  P.  mayfieldi  Troxcll  is  nearly  roimd  and 
the  transverse  diameter  is  87  per  cent  of  the  maximum  diameter.  In  P. 
sinclairi  the  transverse  diameter  is  ai)proximately  80  per  cent  of  the 
maximum  diameter.  The  base  of  P.  8.  neomexicana,  the  new  variety,  is 
much  more  flattened  than  in  either  of  the  other  forms.  The  transverse 
diameter  of  the  Burnet  Cave  specimen  is  only  67  per  cent  of  the  maximum 
diameter.  As  is  noted  in  Plate  12,  fig.  3,  the  upper  surface  of  the  base  of 
the  horn-core  of  P.  8.  neomexicana  has  deep  grooves  running  parallel  to  the 
length  of  the  horn. 

This  horn-core  is  interesting  because  it  was  found  in  a  hearth  four  feet 
below  the  deepest  Basket  Maker  burial  in  direct  association  with  the 
Folsoni-like  point  figured  on  Plate  11.  The  hom-core  was  first  thought  to 
have  belonged  to  Boothenum.  a  Pleistocene  muskox  from  northern  United 
States  and  Alaska  (Howard,  1932). 

Geographical  distribution  (Recent):  Extinct. 

Pleistocene  distribution:  ? 

61.  Bison  antiquiu  taylori  (Hay  and  Cook),  referred.  Large  Extinct  Bison.  Plate 

14,  fig.  " 

Tibia  (No.  14030),  two  distal  ends  of  humeri  (No.  13414  A  and  Bj,  distal 
end  of  nieta('ar])al  (No.  13557).  female  horn-core  (No.  13941),  portion  of 
fcnial(>  horn-core  (No.  13942),  ten  miscellaneous  teeth,  miscellaneous  skel- 
etal parts. 

Ponark.^:  The  cave  specimens  are  (luite  distinct  from  Bi-<oti  bison,  the 
living  s])ecies.  They  belong  to  a  large,  robust  form  and  most  nearly 
approach  B.  taylori  from  the  Folsom  Bison  Quarry,  New  Mexico.  The 
bison  of  North  America  are  in  need  of  complete  revision  and  the  validity  of 
many  of  the  species  is  in  question.  The  writers  are  tentatively  referring 
taylori  to  the  closely  related  form  B.  antiquw. 

Geographical  distribution  (Recent) :  Esrtinct. 

Pleistocene  distribution:  Colorado,  Kansas,  Nebraska,  New  Mexico, 
Texas. 

02.  Ovis  auduboni  Merriam,  referred.    Bighorn  Sheep.   Plate  ii,  fig.  4;  Plate  14,  fig.  8. 

Portion  of  left  ramus  with  P  /2  alveolus,  P  /3-4,  M  /2-3  (Nos.  14055, 
14056,  14057),  right  M  1-2/  (No.  13593),  right  M3/  (No.  13459),  meta- 
carpal (No.  13564),  portion  of  hom-core  (No.  14067),  distal  end  of  tibia 
(No.  14054),  phalanges  (Nos.  13437,  14165). 

Remarks  and  comparisons:  In  the  type  description  (Merriam,  1901),  the 
characters  which  differentiate  auduboni  from  the  typical  canadensis  are  as 
follows: 

"  Size  large;  skull  and  horns  broad  and  massive;  molar  teeth  much  larger 
than  in  any  American  Sheep,  the  upper  tooth-row  in  adult  males  measuring 
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96  111111.  or  iiioR'.  and  the  3  ii])i)i'r  molars  63-Co  mm.  I'luler  jaw  massivo, 
heavy  posteriorly,  deeply  bellied  (depth  under  last  molar  52  mm.) ;  angle 
broadly  rounded.  In  canadensis  the  jaw  is  light  throughout  and  the  angle 
while  small,  is  marked." 

The  specimens  from  Burnet  Cave  compare  very  favorably  with  this  descrip- 
tion. In  these,  the  length  of  the  lower  dentition  measures  approximately 
104  mm.  and  the  3  upper  molars,  62.5  mm.  The  portion  of  horn-core 
suggests  a  very  massive  horn.  The  molars  are  essentially  the  same  in  size 
,  and  characters  as  a  specimen  of  0.  auduhoni,  No.  171884  in  the  United 
States  National  Museum.  This  specimen  was  collected  in  northwestern 
Wyoming. 

c.  texianus  Bailey,  the  slieep  now  living  in  the  Guadalupe  Mountains 
of  Texas  and  New  Mexico  (Bailey,  1912),  resembles  auduhoni  in  heavy 
dentition.  However,  the  alveolar  length  of  the  lower  tooth-row  of  the  type 
of  0.  c.  texianus  is  91-92  mm.  and  of  the  upper  tooth-row  89-90  mm.  This 
form  is  smaller  than  the  northern  species,  0.  auduhoni. 

C^cographical  (Jistribution  {Recent) :  Formerly  in  the  "  l)adlands  reiiion  " 
alon^  the  ^Missouri  and  Yellowstone  Rivers  in  eastern  Montana,  Wyoming, 
North  Dakota,  South  Dakota  and  western  Nebraska.  Frobably  extinct 
(Bailey.  1920). 

Fleistocene  distribution:  ? 

HOMINIDAE 
63.  Homo  sapiens  Linnaeus,  referred.  Man. 

Remarks:  No  skeletal  remains  of  Homo  were  found.  However,  his 
presence  is  assured  by  the  finding  of  many  hearths  and  a  Folsom-like  arti- 
fact (Plate  11,  fig.  2). 

Conclusions 

Forty-three  forms  of  manunals  were  found  in  Burnet  Cave.  Of  these, 
23  i)er  cent  are  extinct,  12  per  cent  are  living  but  are  not  found  in  New 
Mexico,  30  per  cent  are  now  living  in  the  Guadalupe  Mountain  region,  and 
35  per  cent  are  living  in  New  Mexico  but  are  not  reported  from  the  Guada- 
lupe Mountains. 

Thirteen  forms  of  lai^e  mammals  (artiodactyls  and  perissodactyls)  were 
identified  from  the  cave.  Sixty-eight  per  cent  of  these  are  extinct  and  23 
per  cent  are  now  living  in  the  Guadalupe  Mountain  region. 

It  is  interesting  to  note  that  many  of  the  cave  forms,  now  living  in 
regions  other  than  the  Guadalupe  Mountains,  are  found  to  the  north  and  in 
many  cases  in  the  higher  mountains.  Several  of  these  species  and  varieties 
now  live  in  life-zones  as  high  as  the  Arctic-Alpine  zone.  This  is  a  strong 
indication  that  the  climate  in  the  region  of  the  cave,  during  the  time  of  the 
pre-Basket  Maker  occupation,  was  much  different  than  it  is  today. 
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Dr.  A.  Wctiiiore  reportr;  that  three  of  the  seventeen  birds  from  Burnet 
Cave  are  not  found  in  New  Mexico  to(hiy.  These  tliree  forms  are  the  Black 
Vulture,  tlie  California  Condor,  and  the  ^lountain  Quail. 

Mucli  of  the  material  from  Burnet  Cave  is  fragmentary  and  exact  identi- 
fications were  dilhcult.  Additional  and  more  complete  material  from  other 
caves  in  southwestern  United  States  and  Mexico  will  undoubtedly  necessi- 
tate  some  changes  and  also  add  more  forms  to  the  list. 


Table  of  Mammala  Found  in  Burnet  Cave 

20.  Lepus  lownsendii  Bachman.   White-tailed  Jack  Rabbit  

21.  Lepus  alleni  Mearns,  referred.   Antelope  Jack  Rabbit  

22.  Sylvilagu.i  flondaiiii.-i  (Allen),  rcfiM'ioti.    Large  Cottontail  

23.  Sylvilagits  auduboni  (Baird),  referred.   New  Mexico  Cottontail.. 

24.  Marmota  fiaviventris  (Audubon  and  Bachman).  Marmot  

25.  Cynuuiy.s  ludoviciaiius  (Onl).    Prairio  dog  

26.  Otospermophilus  gratnmurws  (Say).   Rock  Squirrel  

27.  Tkomomys  fulvus  pervagua  Merriam,  referred.  Western  Pocket 

Ciophcr  

28.  Tliomotnys  julvus  itUcrmcdiii.s  Moaras,  rofencd.  Intermediate 

Pocket  Gopher  

29.  Cralngcomyfi  rafitanops  (Haird).    Chestnut  Pocket  Gopher  

30.  I'appugeomysf  sp.  Pocket  Cophcr  

31.  Pcrodipua  montanus  richardsoni  (Allen),  referred.    Kangaroo  Rat 

32.  Pcromyscus  maniailatus  (Wagner),  referred.  Deer  Mouse  

33.  Neotoma  dnerea  orolestes  Merriam,  referred.  Colorado  Wood  Rat 

34.  Neotoma  mcxicana  Baird,  r(-ferr(>d.    Mexican  Wood  Rat  

35.  Neotoma  lepida  Thomas,  referred.   Small  Wood  Rat  

36.  Microtus  mordax  (Merriam),  referred.  Rocky  Moimtain  Meadow 

Mouse  

37.  Microtus  mcxicanus  guadalupeusis  Bailey,    (luadalupe  Meadow 

Mouse  

3S.  Arrtoiiii.^  (or  Arctotherium)  sp..  referred.   Giant  Pleistocene  Bear. 

39.  liatisariscus  astulus  flavus  Rhoads,  referred.  Cacomistl(>  or  Ringtail 

40.  Mustcia  nigripes  (Audubon  and  Bachman).   Black-footed  Ferict 

41.  Conepntnx  vicaoJcnrui^  mearmi  Merriam,  referred.  Hog-nosed 

Skunk  

42.  Taxidea  taxus  taxm  (Schreber).  Badger  

43.  Vidpea  macroura  Baird,  referred.   Western  Red  Fox  or  Cross  Fox 

44.  Vulpes  velox  (Say).   Kit  Pox  

45.  Cam's  lalraiis  /c.s/V.s  Merriam.    Rocky  Mountain  Coyote  

46.  Canis  microdon  Merriam.   Small-toothed  Coyote  

47.  Canis  nubtlus  Say,  referred.  Buffalo  Wolf  or  Loho  

48.  Felis  covrolar  hippoh  .^lcf;  (Merriam).  Rocky  Mountain  Cougar. 

49.  Lynx  rujus  (Schreber).  Bobcat  

60.  Equus  excelsus  Leidy.   Large  Extinct  Horse  

51.  Eqmiii  tan  Owen,  referred.    Small  Extinct  Horse  

52.  Camelops  sp.   Large  Extinct  Camel  


Extinct 

Living,  but  not 
found  in  N.  Mex. 

Living  in  N.  Mex. 

but  not  Guadalupe  Mts. 

Living  in 
Guadalupe  Mts. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

! 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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53.  Odocoileus  vir(/ininiius  (Boddaeil).    Virginia  Deer  

54.  Odocoileus  hi  nuonns  (Rafmesque).  Black-tailed  or  Mule  Deer.. 

55.  Sangamonn?  sp.    Extinct  Corvid  

56.  Rangijer?  jricki,  new  species.   Curibou-like  Cervid  

57.  Tetrameryx  omtsrosagris  Roosevelt  and  Burden.  Four-homed 

Antelope  

58.  AntUocapra  americana  (Ord),  referred.   Pronghom  Antelope  

59.  Euceratherium  collinum  morrisi,  new  variety.    Extinct  Muskox... 

60.  Preptoceras  sinclairi  neomexicana,  new  variety.  Extinct  Muskox. 

61.  Bison  antiqutis  taylori  (Hay  and  Cook),  referred.   Large  Extinct 

Bison  

62.  Ovis  auduhoni  Merriam,  referred.   Bighorn  Sheep  


X 

X 

X 
X 

X 

X 

X 
X 
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EX1M.AXATI0N'  OF  PlATES  11-16 

Plate  11. 

Fig.  1,  Tetrameryx  onuarosagris,  fragment  of  skull  with  hom-core.  No.  14033, 

X  i.  Fig.  2,  Folsom-like  artifact  found  a.^sociated  with  fo~<il  remains  listed  in  this 
paper,  x  1.  Fig.  3,  Camelops  sp,,  axis  vertebra,  No.  14071,  x  i.  Fig.  4,  Ovis  audu>- 
boni,  referred,  inferior  dentition,  Nos.  14055,  14056,  14057,  x  f . 

Platb  12. 

Fig.  1,  Preploceras  ainclairi,  posterior  view  of  the  skull  of  the  type  for  com- 
parison, after  Furlong,  x  i  (approx.).  Fig.  2,  Preptoceras  sinclairi  neomexicana,  new 

variety,  j^strrior  view  of  the  left  horn-core,  Xo.  1.3S07,  x       Fip.  3,  Preploceras 
sinclairi  neomexicana,  new  variety,  lateral  view  of  the  left  horn-core,  No.  13807,  x  8. 
Plate  13. 

Fig.  1,  Rangijcr?  jricki,  new  sju  cies.  right  .superior  and  inferior  dentition,  drawn 
in  reverse,  No.  13594,  x  1.  Fig.  2,  Jiangijerf  jricki,  new  species,  lateral  view  of  tihe 
right  ramus,  No.  13594,  x  i.  Fig.  3,  Eweratherium  coUinum  morrisi,  new  varie1y» 

lateral  view  of  the  posterior  portion  of  skull.  Xo.  13418.  x  }..    Fig.  4.  Eucerctth^um 
collinum  morrisi,  new  variety,  posterior  view  of  the  skull,  No.  13418. 
Plate  14. 

Fig.  1,  Eucerathi  riiim?  sp..  palate.  X'o.  1380S.  \  \.  Fig.  2,  Euceralherium?  sp., 
left  ramus,  with  condyle  and  coronoid  of  right  ramus  showing.  No.  13806,  x^, 
Fig.  3,  Eucertttheriumf  sp.,  crown  view  of  left  P3-M3,  No.  13806,  xi.  Fig.  4, 

Euccrnlhcritnn?  sp..  crown  view  of  ritrht  M  U3.  X'o.  13808.  x  I.  Y\si.  5.  Tetrnvuryx 
onusrosagris,  referred,  nu  tatarsal.  Xo.  14040.  x3/ll.  Fig.  6,  Udocoileus  virginianus, 
metatarsal.  No.  13910.  x3/ll.  Fig.  7.  Hayn/lfcr?  sp..  proximal  end  of  metatarsal, 
Xo.  13933.  x3/ll.  Fig.  S.  Oris  nuduhoni,  referred,  distal  end  of  metacarpal,  No. 
13564,  x3/ll.  Fig.  9.  StiitgatDoua^  sp.,  distal  end  of  metatarsal,  No.  13931,  x3/ll. 
Fig.  10,  Euceratlicriuyn?  sp..  metacarpal.  No.  13950.  x3/ll.  Fig.  11,  Bison  antiqutis 
taylon,  referred,  distal  end  of  metacarpal.  No.  13557,  x  3/11. 
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Plate  15. 

Fig.  \,Equus  excelsus,  light  P^-M-*,  No.  liUO."),  x  S.  Fig.  2.  Equus  tau,  referred, 
left  No.  14164.  and  left  M^*,  No.  13547,  x  -;.  Fiti.  3.  Equm  tau,  referred,  astra- 
galus. No.  13410,  .\  11/20.  Fig.  4,  Equus  tau,  relencd.  nuMatarsal,  No.  13513,  X  11/20. 
Fig,  5,  Equv^  tau,  referred,  metacarpal,  No.  13813,  x  11/20.  Fig.  6,  Equus  excelsus, 
astragalus,  No.  14163,  x  11/20.  Fig.  7,  Equv»  exeelsua,  metacarpal,  No.  13499,  x  11/20. 
Fig.  8,  Equus  excelsus,  metatarsal,  No.  13812,  z  11/20. 
Plate  16. 

Figs.  1-3,  Arctodvs  (or  Arctotherium)  sp.,  referred,  lumbar  vertebrae.  Nos. 
1.3G01,  13558.  14070.  x  11/20.  Fig.  4,  Arctodus  (or  Arctotherium)  sp.,  referred,  dorsal 
vertebra.  No.  13403,  x  11/20.  Fig.  6,  Marmota  flaviventris,  superior  view  of  right 
ramus,  No.  13587,  x  Figs.  6-8,  Marmota  fiaviventris,  lateral  views  of  right 

rami,  Nos.  14082,  14081,  14080,  xf. 
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THE  OCCURRENCE  OF  FLINTS  AND  EXTINCT  ANIMAIS  IN  PLUVIAL 
DEPOSITS  NEAR  CLOVIS,  NEW  MEXICO.  PART  I,— INTRODUCTION 


BY  Edgab  B.  Howabd. 

During  the  :?uimner  of  1932,  upon  completing  some  cave  excavations  in 
the  Guadalupe  Mountains  of  New  Mexico  for  the  University  Museum, 
Philadelphia,  and  the  Academy  of  Natural  Sciences  of  Philadelphia,  A.  W. 
Anderson  of  Clovis  brought  to  my  attention  some  spearpoints  that  he  had 
found  in  sand  "  blow-outs  ",  lying  about  fifteen  miles  southwest  of  Clovis, 
between  that  town  and  Portales.  Since  the  spearpoints  were  similar  to 
those  found  at  Folsom,  New  Mexico,  a  few  years  before,  associated  with 
extinct  bison  skeletons,  it  seemed  worthwhile  to  investigate  the  site. 

I  must,  therefore,  acknowledge  at  the  outset  my  indebtedness  to  Mr. 
Anderson  for  bringing  these  discoveries  to  my  attention,  and  for  the  many 
other  things  that  he  did  to  help  me  during  the  course  of  the  next  year. 
I  should  also  like  to  acknowledge  the  many  things  that  George  0.  Roberts 
of  Clovis  did  in  connection  with  furthering  the  work  that  followed  as  a 
result  of  his  and  Anderson's  interest  in  the  subject.  Both  of  these  men 
helped  in  a  hundred  different  ways,  not  the  least  of  wliich  was  to  give  to 
the  University  Museum  some  of  the  best  artifacts  they  had  found  tlicro. 

In  November.  1932,  a  road  construction  company,  looking  for  gravel, 
made  a  large  pit  in  one  of  the  basin-like  dcpre>>ions  between  Clovis  and 
Portales,  and  in  the  course  of  their  work  encountered  large  quantities  of 
bison  bones  and  sonic  mammoth  bones,  tusks,  and  teeth.  The  result  of  this 
information  was  a  hurried  trip  to  Clovis,  where  these  occurrences  were 
verified.  The  road  company  had  removed  u:reat  quantities  of  bones;  but 
they  h;i(l  made  it  possible  to  work  around  the  uravel  i)it  along  an  exposed 
face  that  would  have  been  impossible  for  us  to  have  excavated  ourselves. 
Furthermore,  there  were,  and  still  are,  enormous  quantities  of  bones  left  in 
these  deposits. 

It  was,  therefore,  decided  to  make  a  thorough  investigation  of  this 
region  the  following  summer.  Work  was  accordingly  begun  early  in  the 
spring  of  1933.  To  help  in  excavating  I  had  J.  McGee  and  R.  Whiteman 
of  Clovis,  to  both  of  whom  is  due  credit  for  most  of  the  finds  made  that 
summer.  At  this  point  I  should  like  to  express  grateful  appreciation  of  the 
personal  interest  of  Dr.  John  C.  Merriam  in  this  work  —  an  interest  that 
made  possible  the  generous  support  of  the  Carnegie  Institution,  in  turn  re- 
sulting in  bringing  Dr.  Chester  Stock  into  the  work.  Dr.  Stock  sent  F.  D. 
Bode,  R.  W.  Wilson,  and  D.  Curry  from  the  California  Institute  of  Tech- 
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nolofry  to  cooperate  in  the  palaeontological  studies.  Dr.  Merriam  also  made 
two  visits  to  Clovis,  the  second  time  bringing  with  him  Sir  Arthur  Smith 
Woodward  and  Lady  Woodward  who  were  attentling  the  International 
Geological  Congress  in  AA'ashington.  together  with  Dr.  V.  Van  Straelen, 
Director  of  the  Royal  Museum  of  Natural  History  of  lirussels. 

The  area  covered  by  our  investigations  near  Clovis  lies  between  that 
town  and  Portales,  near  the  boundary  between  Curry  and  Roosevelt  Coun- 
ties in  Township  I  South  and  from  Range  34  E.  to  Range  36  East.  Here, 
running  in  a  general  east-south-east  direction  is  a  series  of  shallow  dry 
basins,  resembling  old  lake  beds.  This  region  forms  part  of  the  "  Llano 
Estacado"  or  "Staked  Plains",  a  monotonously  flat  expanse,  broken  by 
sand  dunes  that  rise  along  the  edges  of  this  basin-like  depression,  locally 
known  as  Black  Water  Draw.  No  water  exists  in  these  basins,  except  in 
one  or  two  places  where  springs  feed  very  shallow  alkaline  lakes  near  the 
Texas  boundary,  and  again  towards  the  west  in  the  direction  of  Melrose. 

The  evidence  seems  to  point  to  a  time  of  greater  precipitation  when  these 
basins  contained  more  or  less  permanent  water,  since  which  time  they  have 
dried  up  altogether.  Since  this  drying-up  process  many  of  these  basins  have 
undergone  erosion  by  the  wind,  so  that  one  can  find  them  in  different  stages 
of  erosion,  from  those  where  only  the  top  soils  have  been  removed  down  to 
a  more  or  less  hard  bluish-gray  sand,  to  those  where  this  bluish  sand  has 
been  broken  through  and  eroded  down  to  the  underlying  caliche.  In  this 
latter  case  it  is  usual  to  find  remnants  of  the  bluish  sands  left  as  a  shelf 
around  the  basin  and  as  "  erosion  islands    scattered  through  the  middle. 

Some  twenty  or  more  of  these  basins  or  old  lake  beds,  or  "  blow-outs  " 
as  locally  known,  lie  on  either  side  of  the  Portales-Clovis  highway,  about 
ten  miles  from  the  latter  place.  Though  we  explored  the  region  from  beyond 
the  Texas  line  all  the  way  to  the  Pecos  River,  our  efforts  were  concentrated 
largely  at  the  gravel  pit  and  the  "  lakes  "  within  a  few  miles  of  it  to  the 
south  and  east,  and  to  a  series  of  three  or  four  "  lakes  "  on  the  east  side  of 
the  highway,  to  which  the  name  Anderson  Lake  was  given. 

We  shall,  therefore,  consider  the  gravel  pits  first,  since  it  offered  the 
best  chance  to  study  the  deposits  that  are  typical  of  the  other  basins  in 
which  we  worked.  At  the  bottom  of  the  section  exposed  at  the  pit  by  the 
road  company  is  a  reddish  sandy  clay  that  lies  at  the  water-table  level, 
approximately  seventeen  feet  below  the  top  of  the  bluish  sands.  This 
reddish  clay  grades  into  coarse  reddish  and  yellowish  gravels  containing 
good-sized  pebbles,  concretions  and  large  clay  balls.  Above  this  are  fine 
yellow  sands  interchangeable  with  pink  sands  at  several  places  around  the 
pit,  and  interspersed  here  and  there  with  thin  gravel  layers,  or  lines  of 
manganese  sands  and  coated  i)ebbles.  Above  these  yellow  sands  on  the  east 
side  of  the  pit  is  a  caliche-like  deposit,  while  on  the  west  side  is  a  coarser 
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si)cckle(l  sand.  Next  above  all  the  way  around  the  pit  are  the  bluish  gray 
bone-bearing  deposits,  composed  of  clay  and  silty  sands,  and  having  three 
distinct  layers,  the  middle  layer  being  darker  than  the  upper  and  lower 
ones.^ 

A  mechanical  analysis  of  these  bluish  sands  made  by  A.  W.  Postal  of  the 
Department  of  Geology  of  the  University  of  Pennsylvania  showed  that  all 
these  old  lake  beds,  from  which  samples  of  the  bluish  sands  were  taken, 
showed  approximately  fifty  per  cent  clay  and  fifty  per  cent  fine  sand  with 
silt  predominating.  The  general  similarity  of  these  analyses  and  the  occur- 
rence of  certain  minerals  in  the  heavy  mineral  separations  that  were  made, 
indicate  that  conditions  of  deposition  were  probably  the  same.  The  grains 
were  subangular,  some  were  frosted,  but  they  appeared  to  be  largely  water 
deposited. 

In  the  matter  of  diatoms,  Dr.  Kenneth  E.  Lohman,  of  the  United  States 
Geological  Survey,  very  kindly  made  a  report  that  shows  all  of  the  species 
recorded  still  living;  but  their  geologic  range,  not  being  fully  known,  no 

accurate  age  detcM-nnnation  is  possible.  He  says,  however:  "...  In  view 
of  the  fact  that  all  of  the  species  are  now  living,  a  late  age  is  indicated, 
possibly  late  Pleistocene  or  early  Recent." 

Dr.  Paul  B.  Sears,  of  the  University  of  Oklahoma,  found  no  pollen,  ex- 
cept stray  grains,  in  these  dei)osits.  Fragments  of  charcoal  from  a  hearth 
in  the  bluish  sands  were  examined  by  Dr.  R.  W.  Chancy,  of  the  University 
of  California,  and  from  the  specimens  examined  he  concludes:  "'On  the 
basis  of  these  two  genera  {Sapindiis  and  Satnbiicus)  the  generalization  may 
be  made  that  the  climate  at  Clovis  during  the  time  the  wood  fragments 
"were  accumulated  was  similar  to  that  in  the  colder,  Transition  to  Boreal 
Zone  localities.  Dr.  Henry  A.  Pilsbry  in  identifying  the  shells  from  these 
deposits  states:  "  The  presence  of  this  species  {Lymnaea  palustris  nuttal- 
Uana  Lea)  fossil  in  southeastern  New  Mexico,  in  a  region  near  the  junction 
of  the  upper  and  lower  Austral  zones,  indicates  widely  different  former 
«limatic  conditions  from  those  now  prevailing  there,  and  leads  to  the  con- 
■clusion  that  the  deposits  date  from  Glacial  (Pleistocene)  time.  The  shifling 
of  isotherms  through  several  hundred  miles  can  hardly  be  interpreted  in 
any  other  way.  The  presence  of  large  forms  of  Heliaoma  trivolvis  and  H. 
uncepa  confirms  this  conclusion.  Such  forms  now  occur  in  colder.  Transition 
to  Boreal  zone  localities.  The  modern  forms  of  these  species  in  that  region 
are  H.  trivolvis  lentiLS  (Say)  and  a  different,  smaller,  race  of  H.  anceps. 
The  occiurence  of  a  Sphaerium  differing  from  any  species  known  living  in 
the  region,  and  apparently  extinct,  is  another  indication  of  Pleistocene 

The  importance  of  the  bluish  sands  lies  in  the  fact  that,  not  only  at  the 
pit,  but  in  all  of  the  old  lake  beds  investigated,  artifacts  were  found,  some 

^  See  plate  17,  accompanyii^  part  II  of  the  present  report. 
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definitely  in  place  in  these  deposits,  and  other?  weathering  out  of  the  ex- 
posed surfaoe?  along  with  bison  and  mammoth  bones. 

For  lack  of  sjiace  we  cannot  go  into  detailed  description  of  the  various 
tyi)es  of  artifacts  found  here.  This  has  been  covered,  together  with  ])lates 
giving  examples  of  each  ty])e,  in  the  University  ]\Iiiseinn  Journal.-  It  will 
suffice  to  give  a  brief  account  of  the  associations.  Found  actually  in  place 
in  the  blue  sands  at  the  pit,  and  again  in  Anderson  Lake,  near  the  bottom 
of  these  same  sands,  were  small  flake  knife-like  implements  and  one  snub- 
nosed  scraper.  These  were  found  in  direct  association  with  bison  bones,  and 
with  bird  and  small  mammal  bones,  some  of  which  were  burned.  In  Ander- 
son Lake,  just  above  the  top  of  the  caliche,  was  a  lens  of  charcoal  from 
which  these  flake  knives  and  scrapers  were  removed  by  Dr.  Merriam  in  the 
presence  of  Sir  Arthur  Smith  Woodward  and  Lady  Woodward,  Dr.  Van 
Straelen,  Dr.  Chester  Stock,  and  a  number  of  others. 

At  the  gravel  pit  Dr.  Woodward  removed  a  knife-like  scraper  from  a 
bed  of  bison  bones.  At  the  pit  had  also  been  found,  prior  to  the  arrival  of 
Dr.  Merriam  and  his  party,  a  number  of  Yuma  type  artifacts,  and  one  large 
blade  of  extraordinary  workmanship."  This  latter  had  been  completely  en- 
crusted with  a  lime-like  deposit.  It  was  unearthed  from  the  bluish  sands 
along  with  a  mammoth  tooth  by  one  of  the  workmen  for  the  road  company, 
and  though  it  cannot  be  offered  as  proof  of  association,  it  is  more  than  likely, 
in  view  of  other  evidence,  that  it  was  actually  deposited  in  the  blue  sands. 
In  order  to  reach  the  gravel  below  the  road  company  had  to  remove  the  blue 
sands,  which  were  scooped  off  and  piled  around  the  edge  of  the  pit.  In  these 
dumps  a  number  of  the  same  kind  of  Yuma  tyi^e  ])oints  were  found  that 
were  also  foimd  weathering  out  of  the  toj)  of  the  same  deposits  in  other  lake 
beds  in  that  area.  These  tyjjcs  were  foimd  only  on  or  in  the  top  of  the  blue 
sands  in  these  lake  beds,  and  though  no  Folsom  points  were  found  in  place, 
they  were  invariably  found  in  the  lake  beds,  and  more  often  near  the  edge 
of  a  shelf  or  erosion  island  '"  of  bluish  sands.  In  front  of  the  "  hearth  "  in 
Anderson  Lake  many  fragments  of  Folsom  points  were  found  resting  on  the 
caliche. 

These  types  are  highly  specialized  by  having  a  longitudinal  groove  that 
extends  along  both  faces,  or  sometimes  only  one  face,  of  the  spearpoint,  and 
they  and  the  Yuma  types  are  easily  recognized  by  the  remarkably  fine 
secondary  chipping. 

At  the  gravel  pit  bison  bones  were  found  to  be  so  numerous  that  the 
bluish-gray  sands  are  packed  with  them  from  top  to  bottom,  mostly  concen- 
trated nearer  the  top.   Some  leg  bones  were  found  articulated  in  upright 

2  Howard,  E.  B.   Evidence  of  Early  Man  in  North  America.   Museum  Journal, 

Univ.  Museum.   Univ.  of  Penna..  Vol.  XXIV,  nos.  2-3,  1935. 

3  For  detailed  descriptions  and  plates  of  these  articles,  see  reference  footnote  2. 
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position.  Remains  of  at  least  three  elephants  were  discovered  at  the  pit; 
but  these  bones  did  not  extend  to  tlic  l)ottom  of  the  blue  sands. 

In  every  "  blow-out "  or  old  lake  bed  examined,  bison  and  mammoth 
bones  were  found  weathering  out  of  the  top  of  these  same  deposits.  In  sev- 
eral instances  leg  bones  were  articulated  —  the  phalanges  and  metapodiais 
and  femur  and  tibia  of  an  elcjihant  in  one  case.  At  Anderson  Lake  the  top 
of  the  blue  sands  is  practically  level  all  around,  and  mammoth  bones  were 
discovered  in  the  top  of  this  dcj^osit  at  several  places.  The  hearth  already 
mentioned  was  approximately  three  feet  below  these  outcroppings  of  mam- 
moth bones. 

In  many  other  old  lake  beds  beautifully  chii)ped  Yuma  knives  were 
found  in  the  top  of  the  blue  sands,  tlie  upper  surface  of  the  artifacts  polished 
smooth  by  sand-blasting,  and  the  underneath  side  encrusted  with  a  lime-like 
deposit.  In  one  place  where  bison  bones  were  particularly  plentiful,  and 
together  with  mammoth  bones  were  weathering  out  of  the  surface  of  those 
exposed  deposits,  we  picked  up  everything  that  showed  on  the  surface  within 
a  radius  of  about  twenty-five  feet,  so  that  not  a  fragment  of  flint  or  bone 
showed.  At  the  end  of  about  three  weeks,  during  which  several  rather  bad 
dust  storms  had  occurred,  we  returned  to  find  two  or  three  points  of  the 
Yuma  type  lying  flush  with  the  surface,  smooth  on  the  upper  face  and 
usually  encrusted  underneath. 

With  similar  evidence  from  a  number  of  other  sites  in  the  Southwest, 
there  seems  to  be  little  doubt  that  man  lived  in  America  contemporaneously 
with  c(>rtain  types  of  animals  that  later  became  extinct.  But  it  seems  to  be 
increasingly  clear  that  the  time  of  this  extinction  is  hard  to  fix,  and  that 
other  methods  will  have  to  be  used  to  date  such  finds. 
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THE  OCCTJBSENCE  OF  FUHTS  AHD  EXTINCT  AHDCAIS  IN  PLUVIAL 
BEPOSITS  NEAB  CLOVIS,  NEW  MEXICO,  PAET  II,— AOE 
OF  THE  CLOVIS  LAKE  CLATS 


BY  Ernst  Antevs. 

The  sites,,  15  miles  south  of  Clevis  in  eastern  New  ^Mexico,  where 
Edgar  B.  Howard  has  found  in  lake  clays  Folsom  points  and  other  artifacts 
in  association  with  bones  of  mammoth  and  extinct  bison  were  visited  in  the 
summer  of  1934.  In  company  with  Mr.  Howard,  the  writer  had  oppor- 
tunity to  become  familiar  with  various  conditions  indicative  of  past  climatic 
chances  in  New  Mexico  and  of  the  age  of  the  Clovis  lake  clays.  A  grant 
from  the  Carnegie  Institution  of  Washington  is  acknowledged. 

Physiography  and  Climate  of  the  Clovis  Region 

Clovis  is  located  on  the  Llano  Estacado,  or  Stak^  Plains,  some  40 
miles  from  its  northern  and  western  edges.  The  Llano  Estacado  essentially 
forms  the  origmal  upper  surface  of  the  Miocene  and  Pliocene  Ogalalla  for- 
mation. This  formation  is  of  fluviatile  origin  and  consists  largely  of  un- 
consolidated silt  with  some  sand  and  gravel  occurring  in  west-easterly  ex- 
tending ribbons  evidently  marking  old  river  courses  (1).  The  materials  are 
frequently  cemented  by  lime.  The  western  edge  of  the  Llano  Estacado  is 
a  very  gentle  cuesta  with  the  scarp  towards  the  Pecos  Valley  (2).  The 
erosion  of  the  Pecos  and  the  upper  Canadian  valleys  has  severed  the  Staked 
Plains  from  the  mountains  in  the  west  and  northwest — ^the  mountains  which 
supplied  the  materials  of  the  plains.  The  crest  of  the  cuesta  stands  in  the 
northwestern  corner  at  an  elevation  of  5000  feet  and  west  of  Clovis  at  about 
4600  feet.  The  surface  slopes  gently  east -southeast ward,  Clovis  having  an 
altitude  of  4260  feet.  As  a  consequence  only  a  few  small  intermittent 
streams  occur  in  the  northwestern  part  of  the  Llano  Estacado,  and  the  late 
Tertiary  land  surface  is  almost  untouched  by  erosion.  There  is  no  stream 
near  the  localities  of  the  artifacts. 

However,  the  land  surface  is  not  perfectly  flat,  but  coniains  shallow 
saucer-like  depressions  as  well  as  dune  ridges.  Many  of  the  depressions 
result  from  a  settling  of  the  surface,  because  the  percolating  ground  water 
has  compacted  the  material  and  removed  soluble  constituents  (3) ;  but 
fhose  south  of  Clovis  in  which  the  clay  with  the  artifacts  is  exposed  have 
been  caused  by  wind  erosion,  by  local  blowing  away  and  accumulation  into 
dunes  of  the  eolian  sand  which  covers  much  of  that  region.  Some  of  the 
basins,  but  not  those  here  considered,  contain  temporary  or  permanent 
ponds  or  lakes. 

(304) 
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The  precipitation  at  Clovis  is  18  inches  a  year.  It  occurs  largely  dur- 
ing the  summer  months.  The  mean  temperature  for  the  year  is  57°  F.  and 
for  the  months  of  June-August  76^  (4).  The  climate  is  classified  by  Rus- 
sell (5)  as  a  hot  steppe  climate  with  winter  deficiency  of  precipitation,  and 
by  Thornthwaite  (6)  as  a  semiarid,  mesothermal  climate  with  deficient 
rainfall  at  all  seasons. 

The  Clovis  Beds 

The  beds  exposed  some  fifteen  miles  southwest  of  Clovis  and  an  equal 
distance  to  the  southeast  show  a  varying  cross-section.  The  following  is  a 
^neralized  profile  with  data  on  fossils  and  artifacts  from  the  other  reports: 

At  top,  several  feet  of  red-brown,  wind-blown  sand. 

A  few  feet  of  blue-gray  clay — a  lake  deposit — forming  one  to  three  distinct 
beds  and  containing: 

Bones  of  mammoth  and  extinct  bison. 

]\Iolhiscs  now  living  under  higher  latitudes  and  at  higher  elevations. 
Diatoms  all  of  which  are  still  living  in  approximately  the  same 

latitude.  Upward  increasing  percentage  of  the  saline  forms 

suggests  increasing  aridity.   The  diatoms  constitute  a  minor 

part  of  the  material. 
Folsom  points,  other  points,  and  other  artifacts. 
Charcoal  and  burned  animal  bones.  One  hearth  several  feet  below 

the  levels  of  the  bison  and  mammoth  bones. 
Yellow  sand  with  bones  of  horse  and  camel,  but  without  artifacts. 

On  the  east  side  of  the  pit,  15  miles  southwest  of  Clovis,  this  profile 
was  measured  (see  Plate  17) : 

d)     At  top.  several  feet  red-brown,  wind-blown  >and. 

3)  3  feet  (average  in  exposure  of  1933,  17  inches)  light  blue-gray  clay. 
Bones  of  mammoth  and  bison,  artifacts. 
Sharp  limit. 

s  .  2)  15  inches  dark  blue-gray  clay  grading  into  underlying  bed.  Bones 

]  of  mammoth  and  bison. 

1)  2  feet  (average  in  1933,  18  inches)  medium  light  blue-gray  clay. 
Bones  of  bison  and,  in  upper  part,  of  mammoth. 
I  Sharp  limit, 

b)     2%  feet  silty  clay,  cream-colored  with  gray  or  pink  spots. 

Sharp  limit, 
a)     5  feet  red-brown  sand  with  some  gravel. 

The  blue  lake  clay  being  unique  in  the  Clovis  region,  the  moist  age 
during  which  it  was  deposited  may  have  been  exceptional  for  the  local 
conditions.  The  bones  of  mammoth  and  of  an  extinct  species  of  bison  indi- 
cate a  considerable  antiquity  of  the  clay.  And  the  lower  temperature, 
judged  from  the  mollusc  fauna,  suggests  that  it  is  of  late  glacial  age  or 
older,  for  the  temperature  has  not  been  much  lower  than  at  present  during 
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any  jiart  of  postglacial  ei)0('li  cither  in  Europe(7),  or,  as  far  as  known,  in 
North  America  (8).  and  the  major  temperature  fluctuations  seem  to  effect 
the  entire  northern  hemisphere.  Raiurall  being  regional  or  zonal,  the 
knowledge  of  its  great  postglacial  variations  in  the  northeastern  States  and 
adjacent  Canada,  or  in  Europe,  cannot  be  applied  to  New  Mexico. 

Of  the  three  main  evidences  for  a  remote  moist  and/or  cool  period  in 
New  Mexico,  viz.  mountain  glaciers,  lakes,  and  stream  terraces,  the  two 
first  mentioned  will  be  briefly  considered.  The  river  terraces,  so  well 
mapped  and  described  by  Nye  (9)  in  the  Roswell  region  100  miles  south- 
west of  Clovis,  are  excellent  evidence  of  changes  in  moisture  during  the 
Quaternary,  but  do  not  yet  seem  to  furnish  any  direct  data  on  the  age  of 
the  moist  and  dry  periods  they  record,  which,  as  Nye  points  out,  may  cor- 
respond in  a  general  way  to  the  glacial  and  interglacial-postglacial  epochs. 

Mo  I  x  F  A  I X  Glaciation 

The  altitudes  of  the  catchment  basins  of  the  youngest  extensive  glaciers 
in  the  San  Juan  Mountains  just  north  of  the  New  Mexico-Colorado  state 
line  are  mostly  over  12.000  feet,  and  the  surrounding  walls  rise  to  altitudes 
of  about  13.000  feet  1 10 1.  These  glaciers  were  contemporaneous  with  the 
last,  the  Wisconsin,  continental  glaciation  in  the  northern  half  of  the  North 
American  continent.  More  precisely  they  may  have  been  correlatives  of,  or 
may  have  climaxed  closely  upon,  the  culmination,  some  25,000  years  ago, 
of  the  Des  Moines-Dakota  lobes  of  the  Keewatin  ice  sheet  (11,  12).  The 
altitude  of  the  Wisconsin  snowline  in  the  southern  Rocky  Mountains  has 
been  determined  by  Klute  (13)  at  roughly  12,500  feet.  Since  in  New 
Mexico  no  large  mountain  tracts,  but  only  summits,  chiefly  in  the  Sangre  de 
Christo  Range,  rise  above  12,000  feet,  the  Wisconsin  glaciation  there  was 
necessarily  of  very  limited  extent. 

At  least  some  of  the  cirques  observed  by  Stone  in  the  Sangre  de  Christo 
Range  and  in  the  New  Mexican  part  of  the  San  Juan  Mountains  may  have 
contained  glaciers  during  the  Wisconsin  age  (14).  Glaciers  may  have  ex- 
isted at  the  same  time  in  some  of  the  numerous  cirques  observed  by  J.  E. 
Webb  and  W.  A,  Averill  in  the  mountains  just  northeast  of  Santa  Fe,  on 
the  few  summits  rising  above  11,700  or  12,000  feet — the  necessary  alti- 
tude (15).  The  longest  glacier  measured  seven  miles  and  extended  to  an 
altitude  of  about  9200  feet,  the  lowest  level  to  which  the  ice  is  known  to 
have  descended  in  the  region. 

Using  field  glasses,  ]\Ir.  Howard  and  the  writer  observed  from  the  north 
end  of  Eagle  Nest  Lake  in  the  Sangre  de  Christo  Range  what  appeared  to 
be  two  small  fresh  cirques  on  summits  to  the  west.  No  cirques  were  seen  on 
Baldy  Peak  five  miles  north  of  Eagle  Nest  Lake.  Similarly  by  means  of 
field  glasses,  another  probable  fresh  cirque  was  seen  from  a  distance  of  a 
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few  miles  on  the  northeast  side  of  Cerro  Blanco,  which  is  some  12,003  feet 
high  and  located  75  miles  due  west  of  Roswcll,  or  south  of  the  center  of  the 
state.  Stone  found  no  moraines  on  Cerro  Blanco  (14).  If  these  scars  or 
depressions  are  fresh  cirques  of  small  cliff  glaciers,  they  may  date  from  the 
last  glacial  epoch.^ 

During  the  Wisconsin  age  the  snowline  stood  600  to  700  meters  lower 
than  at  present  in  the  Rocky  Mountains  and  1000  to  1400  meters  lower  in 
the  Cascades-Sierra  Nevada  (13).  The  discrepancy  between  these  two  sets 
of  figures  is  in  harmony  with  the  general  rule,  tliat  the  Pleistocene  snow- 
line underwent  a  smaller  depression  in  the  regions  that  at  present  have  a 
light  precipitation  than  in  those  which  now  have  a  heavy  rainfall  (17). 
Since  the  altitude  of  the  snowline  is  chiefly  a  function  of  the  summer  tem- 
perature and  the  snowfall,  and  since  the  ^^'isconsin  temperature  lowering 
may  have  been  praetieally  the  same  in  the  southern  Rockies  and  in  the 
Sierra  Nevada,  the  dilfcrent  amounts  of  depression  of  the  snowline  may 
signify  a  different  precii)itation  factor  in  the  two  regions.  The  fact  tiiat 
the  snowline  depression  in  the  Rockies  was  below  the  average — which  was 
800  to  1000  meters  (17,  18) — and  in  the  Sierra  Nevada  was  above  the  aver- 
age suggests  that  the  snowfall  during  the  Wisconsin  was  in  the  Rockies 
smaller,  and  in  the  Sierra  Nevada  larger  than  at  present. 

If  the  precipitation  factor  had  been  the  same  in  the  two  regions  the 
depression  of  the  snowline  during  the  Wisconsin  probably  would  have  been 
intermediate  of  650  and  1200  meters,  or  about  925  meters.  In  the  Rocky 
Mountains,  where  tiie  modem  snowline  drops  some  800  meters  from  lat.  37° 
to  lat.  46*  N.  (13),  while  the  average  annual  temperature  decreases  from 
47°  to  40°  F.  (19)  and  the  snowfall  does  not  change  greatly  (20),  the  Wis- 
consin lowering  of  the  snowline  of  925  meters  would  correspond  to  a  mean 
temperature  8.1°  F.  lower  than  that  of  today.  In  the  Sierra  Nevada- 
Cascade  Range,  where  the  modem  snowline  drops  about  1900  meters  from 
lat.  40°  to  lat.  50°  N.,  while  the  mean  temperature  decreases  from  60°  to 
45°  F.  and  the  snowfall  changes  little,  the  sinking  of  the  Wisconsin  snow- 
line of  926  meters  would  correspond  to  a  7.3°  F.  lower  temperature.  At  the 
culmination  of  the  Wisconsin  glaciation  the  mean  annual  temperature  in 
the  Southwest  thus  seein<  to  liaA  c  been  about  8^  F.  (4.4°  C.)  lower  than 
the  present.  This  result  is  in  good  agreement  with  Klute's  (17,  18)  former 
estimate,  based  on  the  depression  of  the  snowline  on  the  whole  earth,  of 
the  temperature  lowering  during  the  last  glaciation  at  4°  to  5°  C.  (7uJ°  to 
9°  F.)  and  with  Penck's  (21)  estimate  at  4°  C;  but  it  is  low  in  comparison 

^  In  so  far  as  the  phenomena  described  by  Ellis  are  referable  to  glacial  action  th^ 
mux  (l:tt(  from  a  pre-Wisconsin  glaciation,  and  so  have  no  bearing  on  the  Clovia 
problem  (16). 


Copyrighted  matarral 


308  PBOCEEDINOS  OF  THE  ACADEMY  OF         [VOL.  LXXXVII 

with  Pcnek'ri  (22)  recent  estimate  of  the  lowering  at  5^  to  Q"^  C.  (9^  to 
10.8^  F.)  and  Klute's  (23)  at  7"  C.  (12.6=  F.). 

Pluvial  Lake  Estancl^ 

In  central  and  southern  New  Mexico  there  are  a  few  closed  basins,  now 
almost  or  entirely  dry,  which  sometime  contained  permanent  lakes  (24). 
One  of  these  is  the  Estancia  basin  south  of  Santa  Fe  which  has  been  studied 
by  Meinzer  (25).  This  basin  comprises  2000  square  miles.  The  floor 
stands  at  an  altitude  of  about  6000  feet,  and  the  valley  is  bordered  on  the 
west  by  mountain?  tliat  rise  to  8000  or  9000  feet  and  along  other  sides  by 
mesas  and  hills.  In  the  lowest  part  of  the  nearly  level  plain  there  are 
numerous  distinct  dejiressions  whose  flat  bottoms  practically  coincide  with 
the  ground- water  level  and  are  covered  by  a  salt  crust  or  at  times  by  water. 
The  depressions  are  excavated  by  the  wind. 

The  ancient  Lake  Estancia,  at  its  greatest  extension,  had  an  area  of 
about  450  square  miles  and  a  maximum  depth  of  almost  150  feet.  It  stood 
about  6200  feet  above  sea  level.  Tlicro  was  no  outlet,  but  porous  rocks 
perhaps  ]>ermitted  leakage  from  the  basin  (26).  The  several  shore  lines  are 
api)roximately  of  the  same  freshness.  If  we  assume  that  the  lake  held  its 
highest  level  at  the  culmination  of  the  Wisconsin  moimtain  glaciation,  the 
mean  annual  temi)erattu-e  at  the  lake  was  probably  about  43^  F.,  for  the 
modern  average  temi)erature  at  Willard  (27),  located  in  the  basin  and 
standing  at  an  altitude  of  6086  feet,  is  51°,  and  the  lowering,  as  stated,  was 
probably  about  8°.  The  lake  would  have  been  in  some  respects  comparable 
to  Lake  Tahoe  in  the  Sierra  Nevada.  Lake  Tahoe  stands  at  the  elevation 
of  6223  feet,  and  the  average  temperature  at  Tahoe  is  42°  F.  (28).  How- 
ever, Lake  Tahoe  is  extraordinarily  deep  and  therefore  cool;  Lake  Estancia 
was  comparatively  shallow  and  consequently  warm  in  summer  time. 

The  annual  evaporation  from  a  floating  pan  in  Lake  Tahoe  has  been 
determined  by  Edwin  Duryea,  Jr.  at  30.5  inches  (29) .  The  evaporation  from 
a  pan  on  land  at  Tahoe  is  42  inches  (30).  Observations  in  Nevada  led 
Bigelow  to  the  conclusion  that  the  evaporation  from  a  lake  surface  is  about 
five-eighths  of  that  from  an  isolated  evaporation  pan  on  land  (31).  Five- 
eighths  of  42  is  26.  Carl  Rohwer  and  Robert  Follansbee  find  that  the 
evaporation  from  a  reservoir  surface  is  0.7  of  that  from  a  U.  S.  Weather 
Bureau  class  A  pan  (32 1.  Seven-tenths  of  42  is  29.4.  The  relationship 
between  the  evaporation  from  a  reservoir  and  from  a  floating  j)an  varies 
greatly.  i)ut  the  average  coefficient  is  0.83  (32).  0.83  of  30.5  is  25.3.  The 
annual  evaporation  from  Lake  Tahoe  is  tlierefore  i)robably  about  25  inches. 
That  from  Lake  Estancia,  if  the  lake  had  culminated  when  the  temi)erature 
of  the  region  was  43'  F.,  surely  would  have  been  somewhat  greater,  perhaps 
about  30  inches. 
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The  evaporation  (e)  from  a  lake  surface  (L)  in  a  closed  basin  equals 
the  precipitation  (p)  over  the  lake  plus  the  amount  of  water  brought  mto 
the  lake  by  the  tributaries,  i.  e.  the  run-off  (r)  of  the  drainage  area  (D). 

n^i       1    •      1  •    •     1         /'L.e  =  L.p  +  D.r. 
The  relationship  is  thus:  I  D  I 

V  e  =  p  +  ^'f--' 

Lake  Estancia  was  450  square  miles  and  its  drainage  area  1550  square 

,  1550 


Assume  in  agreement  with  the  comparatively  high  Wisconsin  snowline 
in  the  Rocky  Mountains  that,  during  the  growth  and  climax  of  the  Wis- 
consin glaciers;  the  precipitation  in  the  Estancia  basin  was  smaller  than  at 
present,  or  10  inches  over  the  lake,  it  now  being  13  inches  in  the  lower  parts 
and  averaging  17  inches  for  the  entire  basin.  Assume  furthermore  that  the 
annual  evaporation  amounted  to  30  inches.  As  can  be  figured  by  the  given 
formula,  a  run-off  of  5.8  inches  would  have  balanced  the  lake  level.  So 
large  a  run-off  is  unreasonable,  for  the  rainfall  would  have  been  only  some 
16  inches  in  the  mountains  and  would  have  averaged  13  inches  for  the  entire 
basin.  Lake  Estancia  could  not  have  existed  under  the  assumed  conditions, 
although  these  are  distinctly  moister  than  those  now  prcvailinp:.  It  prob- 
ably could  not  have  existed,  if  the  precijiitation  had  equalled  the  modem, 
for  this  would  have  required  a  run-off  of  five  inclies.  Therefore,  at  most 
only  a  small  lake  may  have  occupied  the  Estancia  basin  during  the  ages 
of  growth  and  of  culmination  of  the  Wisconsin  glaciers  in  the  Rocky 
Mountains. 

Tlic  large  Lake  Estancia.  in  discord  with  the  ghiciation  in  the  adjacent 
mountains,  may  liave  cuhiiinated  wlien  the  climatic  conditions  were  un- 
favorable for  mountain  glaciation,  i.  e.  when  the  temperature  was  rather 
high  and  the  rain  i)recij)itation  heavy.  To  be  sure  a  higher  temi)erature 
would  induce  greater  evaporation  from  the  lake,  but  it  would  be  unfavor- 
able for  glaciation.  An  increase  of  the  rainfall  would  effect  the  summer 
precipitation  most;  and,  because  of  rapid  run-off,  rains  would  be  more  favor- 
able for  the  lake  than  snows  which  would  to  a  much  greater  extent  evaporate 
in  the  mountains.  Perhaps  a  reasonable  combination  of  factors  would  be 
35  inches  of  evaporation,  20  inches  rainfall  on  the  lake,  and  consequently 
4.4  inches  run-off.  An  evaporation  of  35  inches  would  represent  an  average 
temperature  of  47°  F.;  and  20  inches  would  be  50  per  cent  heavier  rainfall 
than  at  present.  If  there  was  leakage  of  the  basin,  the  precipitation  was 
probably  still  heavier. 

Just  as  the  development  of  the  Wisconsin  ice  sheets  in  the  northern  half 
of  the  continent  postulated  a  heavier  snowfall  in  the  region  between  the 


miles  (33) ;  and  therefore 


450 


I—  p  +  3.44  r,  1 


e-p 
3.44  • 
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Rockies  and  the  Hudson  Bay  as  well  as  in  the  Labrador  Peninsula  (34,  12) , 
so  their  waning  was  in  part  caused  by  a  decrease  of  the  precipitation.  Since 
the  total  evaporation  and  precipitation  on  the  earth  may  not  have  varied 

appreciably,  these  changes  were  connected  with  opposite  changes  in  other 
parts  of  the  world.  At  the  culmination  of  the  last  ice  sheets  precijiitation 
began  increasing  in  non-glaciated  regions.  The  North  Pacific  and  the  North 
Atlantic  low-pressure  areas  then  being  moved  far  south,  and  a  low-pressure 
belt  extending  practically  across  the  southwestern  and  southern  states  (35, 
36),  the  rainfall  in  the  Estancia  Valley  may  have  then  increased. 

The  retreat  of  the  ice  after  the  culmination,  roughly  25,000  years  ago, 
of  the  western  mountain  glaciers  and  of  the  rejuvenated  Keewatin  ice  sheet 
indicates  rise  of  the  summer  temperature  and  decrease  of  tlie  snowfall. 
However,  events  and  conditions  in  southern  Ontario  and  Quebec  and  the 
related  history  of  the  (Ireat  Lakes  suggest  that  the  age  al)Out  24,000  to 
15,000  or  14,000  before  our  time,  the  Middle  lateglacial,  had  comparatively 
cool  summers  (37,  38) .  Thereafter  the  temperature  rose  rapidly.  In  Scan- 
dinavia it  attained  its  present  level  8500  years  ago  (7),  and  in  the  northern 
States  and  southern  Canada  it  may  have  done  so  at  about  the  same 
date  (39) .  In  the  Southwest  the  modem  temperature  conditions  were  prob- 
ably attained  earlier,  perhaps  10,000  years  ago.  Although  there  were  at 
that  time  large  remnants  of  the  ice  sheets  in  northern  Canada^  the  gradual 
adjustment  of  the  climate  from  glacial  to  postglacial-modem  may  have  been 
accomplished  in  the  southern  half  of  the  continent. 

These  several  conditions  taken  into  consideration,  it  seems  probable  that 
Lake  Kstancia  held  its  highest  stand  some  15,000  years  before  our  time. 
Well-developed  shore  lines  show  that  the  later  subsidence  of  the  lake  was 
interrupted  by  halts  and  rises. 

Summary  and  Conclusions 

From  the  amount  of  depression  of  the  snowline  the  annual  mean  tem- 
perature during  the  culmination  of  the  Wisconsin  glaciers  in  the  Southwest 
is  calculated  at  8^  F.  (4.4°  C.)  lower  than  today,  and  the  precipitation  in 
the  southern  Rocky  Mountain  region  is  found  to  have  been  smaller  than  at 
present.  Still,  because  of  the  reduced  evaporation  accompanying  the  lower 
temperature  the  climate  was  distinctly  moister  than  in  modern  times,  and 
the  Estancia  basin  south  of  Santa  Fe  perhaps  contained  a  small  lake.  The 
basin  seems  to  have  held  its  greatest  water  body,  a  lake  of  450  square  miles, 
at  a  time  when  the  climatic  conditions  were  unfavorable  for  mountain  gla- 
ciation,  i.  e.  when  the  tcmiierature  was  rather  high  and  the  rain  precipitation 
heavy.    This  was  probably  about  15,000  years  ago. 

At  Clovis,  160  miles  to  the  east,  the  climatic  evolution  was  probal)ly  the 
same  as  in  the  Estancia  Valley.   The  climate  may  have  been  distinctly 
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moister  than  at  present  from  Inno;  bofore  the  Wisconsin  climax  of  the  Rocky 
Mountain  frlaoiers  till  some  11,000  years  ago,  and  moistest  rona;hly  15,000 
years  before  the  prcHJont.  The  l)luo  clay.-  containing  tlic  artifact^  in  asso- 
ciation with  bones  of  niannnoth  and  extinct  !)ison  were  deposited  in  lakes 
which  undoubtedly  bck)nged  to  the  Brazos  River  sy^toni  then  extending 
northwestward  to  tlic  vicinity  of  the  cuesta  whicli  forms  ilic  western  margin 
of  the  Idano  Estacado.  The  l)eds  in  the  clays  indicate  fluctuations  of  the 
water  level  as  do  the  several  shorelines  of  Pluvial  Lake  Estancia.  The 
artifacts  ])robably  sank  a  little  in  the  soft  clay,  but  their  occurrence  at  a 
depth  of  17  inches  suggests  burial  before  the  clay  deposition  had  come  to 
an  end,  or  13,000  to  12,000  years  before  our  time. 

Later  the  lake  basins  were  filled  by  eolian  sand.  This  is  now  being 
locally  removed  by  the  wind  whereby  the  Pluvial  lake  clays  are  exposed. 
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DESCBIFTIOHS  OF  HEW  BIBDS  FROM  BOLIVIA,  WITH  NOTES 
ON  OTHEB  LITTLE-KNOWN  SPECIES  ^ 

BY  M.  A.  Carrikeb,  Jr. 

Tlic  collection  of  birds  upon  which  the  present  paper  is  based  was  made 
by  the  author,  in  company  with  his  son  Melbourne  R.  Carriker.  for  the 
Academy  of  Natural  Sciences  of  Philadeli)hia.  The  expedition  arrived  in 
La  Paz  at  the  end  of  June,  1934  and  left  that  city  for  New  York  on 
February  1st,  1935.  The  work  was  confined  to  the  highlands  around  La 
Paz  and  from  the  crest  of  the  eastern  cordillera  of  the  Andes  downwards 
into  tlie  up]ier  Rio  Beni  and  down  that  stream  as  far  as  Reyes.  A  con- 
siderable i)ortion  of  the  area  covered  had  never  been  previously  explored 
by  any  ornithological  collector. 

About  575  species  of  birds  were  taken,  of  which  quite  a  number  prove 
to  be  new  to  science,  and  are  herewith  described. 

My  sincere  thanks  are  due  to  the  Carnegie  ^Museum,  the  U.  S.  National 
^Museum,  and  the  American  ^luseum  of  Natural  History,  fur  the  j)rivilege 
of  examining  material  in  those  institutions  pertinent  to  the  present  paper, 
and  special  thanks  are  due  to  Mr.  Todd,  Dr.  Friedman,  and  Mr.  Zimmer 
for  their  assistance  while  visiting  their  respective  institutions.  Also  my 
thanks  are  due  to  Mr.  Kinnear  of  the  British  Museum  for  his  kindness  in 
making  comparisons  with  types  of  birds  in  his  department. 

Lastly  my  thanks  are  due  to  Dr.  Witmer  Stone,  our  Curator  of  the 
Department  of  Vertebrate  Zoology,  for  his  helpful  suggestions  from  time 
to  time  as  the  work  progressed,  and  most  especially  to  our  Managing 
Director,  Mr.  Charles  M.  B.  Cadwalader,  for  his  untiring  efforts  for  the 
advancement  of  the  work  in  South  America  during  the  past  six  years. 

The  names  of  all  colors,  used  in  the  descriptions,  which  are  capitalized 
are  taken  by  direct  comparison  from  Ridgway's  Color  Standards  and 
Nomenclature,"  1912. 

Ciccaba  minima,  sp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  alt.  2200  feet. 
No.  121064,  A.N.S.P.,  ^  adult,  collected  July  15,  1934  by  M.  A.  Carriker, 
Jr.,  original  No.  9086. 

Dieignosis:  Its  nearest  relative  seems  to  be  C.  aequatorialis  Chapman, 
of  east  Ecuador,  but  it  is  considerably  smaller  than  that  species,  in  fact  the 
smallest  known  species  of  the  genus,  having  the  wing  but  190  mm.  and  the 

1  Preliminary  results  of  explorations  supported  in  part  by  a  grant  from  the  Penrose 
Fund  of  the  American  Philosophical  Society. 
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tail  110  nun.    Tn  some  respects  it  resembles  a  large  Ottis,  except  for  the 

absence  of  ear-tufts. 

Description  of  thr  type:  Bases  of  the  upper  nasal  i)!nmcs  and  a  narrow 
eyebrow  black;  the  apical,  hair-like  portion  of  the  long  nasal  i)lunies  black 
and  extending  10  mm.  beyond  tip  of  bill;  frontal  feathers  white  at  base  and 
cinnamon  bufif  apically;  pileum  and  nape  dark  brown,  finely  barred  and 
vermiculated  with  black,  and  with  a  patcli  over  each  eye  white,  finely  barred 
with  blackish;  back  and  scapulars  sandy  brown,  with  tine,  wavy,  black 
cross  lines  and  vermiculations,  and  with  considerable  white  across  the  nape 
in  the  form  of  a  collar;  outer  webs  of  outer  scapulars  with  a  large  sub- 
terminal  white  spot;  wing  coverts  and  tertials  about  like  back,  except  paler, 
with  more  whitish  and  sandy  buff  vermiculations ;  outer  median  wing  coverts 
with  some  large  creamy  white  spots  on  the  outer  webs;  outer  webs  of 
primaries  and  secondaries  Cinnamon,  with  broad  black  bars,  which  are  inter- 
mixed with  Hazel;  inner  webs  blackish,  with  rather  broad  bars  of  Cinn- 
amon opposite  the  blackish  bars  of  the  outer  web  and  of  the  same  width; 
entire  tip-  of  primaries  and  secondaries  uniform  Cinnamon;  sides  of  head 
and  throat  finely  barred  with  whitish,  sandy  buff  and  black;  breast  whitish, 
the  feathers  with  fine  dusky  shaft  lines  and  about  five  narrow,  broken  cross 
bars  and  some  vermiculations  of  dark  brown,  and  the  tips  of  the  feathers 
slightly  washed  with  ochraceous;  abdomen,  sides  and  flanks  white  with 
shaft  stripes  of  Warm  Sepia  (broader  than  on  breast)  and  about  three 
narrow,  broken  cross  lines  of  the  same  color,  and  with  some  mottling  at  the 
tips  of  the  feathers;  under  tail  coverts  creamy  wiiite,  with  a  few  faint,  pale 
brown  cross  lines  towards  the  tips  of  the  longest  feathers;  tibiae  and  tarsi, 
thickly  feathered  to  base  of  toos^  Cinnamon  Buff;  toes  entirely-  naked;  tail 
above  Vinaceous  Tawny,  with  broken,  Ijlackish  bars,  the  black  bar  on  the 
outer  web  being  opposite  the  pale  bar  of  the  inner  web;  on  the  under  side 
of  the  tail  the  Vinaceous  Tawny  is  replaced  by  Pale  Pinkish  Buff;  under 
wing  coverts  the  color  of  the  tarsi,  mottled  with  blackish  along  the  outer 
portion;  edge  of  wing  creamy  white;  inner  webs  of  remiges  (below)  broadly 
and  evenly  barred  with  black  and  Light  Pinkish  Cinnamon.  The  ear  tufts 
are  very  sliort  and  inconspicuous,  scarcely  to  be  differentiated  from  the 
feathers  of  the  nape. 

Remarks:  In  C.  aequatorialis  there  is  no  white  j^atch  above  the  eye  on 
the  sides  of  the  {)ileum;  the  spots  on  the  scapulars  are  ochraceous  instead 
of  white;  the  wings  are  different  in  color  and  the  outer  })rimaries  longer,  but 
the  wing  formula  is  practically  the  same ;  the  tips  of  the  remiges  are  mottled 
with  dusky,  not  immaculate;  the  inner  webs  of  the  remiges  have  broad,  very 
faint  bars  of  pale  buff,  with  the  blackish  interspaces  much  broader  than  the 
light  bars;  the  whole  of  the  under  parts  are  rich  ochraceous  or  fulvous,  the 
breast  with  dusky  shaft  streaks  and  bar-like  mottling  and  with  some  whitish 
vermiculations;  the  dusky  shaft  stripes  on  the  abdomen  are  twice  the  width 
of  those  in  minima,  and  with  the  feathers  wholly  cinnamon  ochraceous 
basally  but  with  broad  tip  whitish  and  with  two  or  three  narrow  cross  Unes 
of  dark  rufous  ])rown ;  crissum  rich  tawny  ochraceous,  with  longest  feathers 
white  tipped;  barring  of  tail  more  broken. 
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Crypturellus  cinereus  cinerascens,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes),  Dept.  Bcni,  liolivia,  No.  119455, 
A.N.S.P.,  6  adult,  collected  Sept.  30,  1934,  by  M.  R.  Carriker,  original 
No.  10319. 

Diagnosis:  Similar  to  C.  c  cinereus  of  tlie  Guianas,  but  very  much  more 
sooty  fivay  both  above  and  below  ( lo--;  ])r()\vni>h )  and  witli  the  front  and 
?ui)crcihary  region  ashy  ^vay  in  contrast  to  the  dull  ciiuianion  brown  of  the 
liilcuni  and  nape  (absent  in  cinereus).  Occiput  and  nape  ^lars  Brown; 
ui^per  parts  about  Fuscous,  and  under  parts  uniformly  Clove  Brown. 

Another  male  taken  at  Chiniri,  on  the  Rio  Kaka  (Upper  Beni)  is 
exactly  like  the  type.  Compared  with  two  skins  from  Cayenne;  two  9  9 
from  the  Rio  Tai)ajos  and  two  $  3  from  the  Rio  Funis,  and  one  S  and 
one  9  from  Benevides,  Para,  Brazil.  All  of  these  birds  are  quite  uniform 
in  color,  those  from  Cayenne  apparently  being  the  darkest  above,  but  very 
much  browner  than  the  Bolivian  birds.  All  the  others  are  quite  brown 
both  above  and  below,  one  skin  slightly  sooty  above,  but  the  others  almost 
umber  brown,  with  the  pileum  and  nape  dark  ferruginous  brown,  while 
none  approach  the  Bolivian  skins  in  the  sooty  gray  shade  of  the  under  parts. 

Crypturellus  soui  inconspicuus,  subsp.  nov. 

Type  from  Susi  (near  Rurii'iiabaque  i .  liio  Bcni.  Bolivia.  No.  119473 
A.N.S.P.,  6  adult,  collected  Sept.  14,  1934  by  M.  A.  Carriker,  .Jr.,  original 
No.  9972. 

D{a<inosis:  Resembles  somewhat  C  tno'lcstus  in  a  superficial  manner 
but  the  pileum  is  dark  brown,  almost  concolorous  witii  the  mantle,  while 
the  back  and  wings  are  much  browner  (more  buflFy  brown),  with  none  of  the 
dark  burnt  umber  tinge  peculiar  to  modestns.  The  threat  is  pure  white  as 
in  modestns,  but  the  under  parts  are  much  paler  and  dullei'  colored. 

Dcscri ptio)!  of  s)tbspcc)cs:  I'ilcum  and  nape  Munnny  Brown  (Fuscous 
in  the  females),  back  and  wings  about  Proul's  Brown;  median  and  greater 
•coverts  Fuscous;  rump  and  upper  tail  coverts  darker,  rich  brown,  about 
Bister;  sides  of  head  and  sides  of  neck  a  little  paler  than  pileum;  chin  and 
throat  pure  white;  foreneck  and  upper  chest  about  Sejiia.  blcndinp;  into 
"Dresden  bi-own  on  lower  dic-t.  with  a  sHalit  admixture  of  fuh^ou-;  breast 
and  upper  abdomen  Light  Buff,  darker  on  sides  and  ui)per  flanks;  vent 
whitish;  flanks  and  under  tail  coverts  about  the  color  of  upper  chest  and 
obscvn-ely  barred  with  creamy  buff;  under  wing  coverts  ashy  white;  under 
side  of  (juills  pale  ashy  })asally_.  becoming  darker  towards  the  ti])s. 

Iris  ])rown ;  bill  black  above,  yellowish  f\v<\\  below;  feet  olive. 

R(  marks:  In  addition  to  the  tyi)e  there  are  the  following  skins:  1$ 
and  1  9  from  Teoi)onte,  Ui)i)er  Rio  Kaka;  2  9  9  from  Chifnri,  Lower  Rio 
Kaka,  and  1  9   from  Sta.  Ana,  Rio  Coroico.    A  single  s    from  Saposoa, 
Dept.  San  Martin,  Peru  is  almost  exactly  like  the  type,  having  the  pileum 
-a  little  darker  (.about  like  the  Bolivian  females)  and  with  the  back  and 
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chest  a  little  darker.  The  females  are  uniformly  more  richly  colored,  below 
than  the  male.-,  having  the  whole  under  parts  about  Clay  Color,  a  little 
darker  on  the  sides  and  a  little  paler  on  the  median  line,  while  the  flanks 
have  more  conspicuous  fulvous  barring. 

In  the  Carnegie  Museum  collection  are  four  $  9  and  one  d  from  Rio 
Surutu,  Rio  Yapacani,  and  Cerro  Hosane,  Bolivia,  which  apparently  belong 
to  this  new  race.  Compared  with  an  adequate  series  of  typical  specimens 
of  Crypturellus  8.  soui,  modestw,  meserythmSf  mustelinus,  and  nigriceps. 

Neomorphus  geoffroyi  australis,  subsp.  nov. 

Type  from  Huanay.  Rio  Mapiri.  Dept.  T.a  Paz.  Bolivia,  alt.  1500  feet. 
No.  120763.  A.N.S.P..  9  adult,  collected  August  10,  1934,  by  M.  R. 
Carriker,  original  No.  9481. 

Dingnof!ifi:  Closely  related  to  ,V.  g.  geoffroyi  of  Brazil,  afrreeinfr  exactly 
with  that  race  in  the  color  of  the  iii)i)er  jjarts,  excejjt  for  a  <:reater  amount 
of  green  on  the  edges  of  the  three  outer  primaries ;  the  under  parts,  especially 
the  throat,  are  quite  different.  In  geoffroyi  the  median  basal  portion  of  the 
feathers  of  the  throat  is  soiled  white,  with  a  subterminal,  concentric  black 
bar  and  with  a  broad  soiled  white  or  bufTy  white  eflfrintr  around  the  tip, 
while  on  the  foreneck  there  is  an  additional  narrow  black  edging  outside  of 
this  whitish  terminal  band.  These  heavy,  blackish,  subterminal  bands  are 
found  over  the  whole  throat  except  the  chin  and  the  posterior  portion 
adjoining  the  black  p>ectoral  collar.  In  australis  the  wliolc  of  the  throat 
except  the  median  portion,  down  to  the  black  pectoral  band,  has  feathers 
sooty  black,  with  a  narrow  soiled  white,  concentric  band  circling  around  the 
median  portion  of  the  feather  and  a  narrow,  marginal  edging  of  the  same 
color,  so  that  the  whole  of  the  lateral  i)ortions  of  the  throat  have  a  scaled 
appearance,  blackish,  with  narrow,  whitish,  semicircular  bands;  the  upper 
throat  and  the  jiosterior  i)ortion  next  to  the  jiectoral  collar  are  plain  soiled 
white,  more  ashy  on  tlie  concealed  portion  of  the  feathers  and  with  very 
narrow  dusky  margins  on  the  lower  portion  of  the  throat;  in  the  middle  part 
of  the  throat  the  feathers  have  a  slight  dusky  area  along  the  shaft;  the 
pectoral  band  of  black  is  considerably  narrower  in  the  new  race,  especially 
in  the  miihile,  where  it  is  almost  broken;  the  breast  is  ashy,  rather  than 
soiled  white,  washed  with  buffy  brown;  the  flanks  are  dull  rufous  and 
crissum  brownish  black,  with  the  flanks  paler  in  the  new  race  and  the 
crissum  darker;  the  under  side  of  the  tail  is  more  greenish,  less  purplish. 
Size  the  same. 

Rcwarks:  Another  female  was  taken  at  Sta.  Ana,  Rio  Coroico,  Bolivia, 
which  is  like  the  type,  excci)t  that  it  has  the  breast  paler  gray,  and  with 
the  flanks  and  crissum  slightly  i)aler. 

A  male  and  female  from  Huacamayo,  Dept.  Puno,  Peru,  taken  by  the 
author  in  July,  1931  are  not  qtiite  typical  of  aystrah'!^,  hc'uvjn  somewhat 
intermediate  between  it  and  geoffroyi,  having  the  throat  a  little  paler,  but 
the  color  pattern  of  the  throat  feathers  is  the  same  as  the  bolivian  birds^ 
as  well  as  the  color  of  the  rest  of  the  under  parts,  \vhich  agree  in  that 
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respect  with  tlie  type.    Tlie  pectoral  collar,  however  is  considerably  broader 

than  in  the  Beni  birds,  about  as  in  geoifroyi,  being  of  uniform  width  across 
tlie  whole  breast.  This  .^eems  to  be  the  first  record  of  the  occurrence  of  the 
species  in  either  Peru  or  Bolivia. 

Dorsrfera  ludoviciae  grisea,  subsp.  nov. 

Type  from  Calabatea,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  alt.  4,500 
feet.  No.  120803,  A.N.S.P.,  9  adult,  collected  November  9,  1934  by  M.  A. 
Carriker,  Jr.,  original  No.  10346. 

Diagnosis:  Differs  from  D.  I.  ludoviciae  of  Colombia  in  larger  size  and 
longer  bill;  ashy  gray  under  parts,  but  faintly  washed  with  bronze  green, 

and  in  having  the  rectrices  black  instead  of  dark  steel-blue.  From  D.  I. 
rectirostn's  of  east  Ecuador  and  northeast  Peru  it  differs  in  the  pale  ashy 
gray  (Smoke  Gray)  of  the  under  parts  (dark  sooty,  washed  with  grass 
green  in  rectirostris) ;  pale  ashy  gray  under  tail  coverts  (instead  of  steel- 
blue,  washed  with  blue  and  blue-green) ;  much  less  coppery  red  on  the  nape. 
The  type  of  grisea  is  slightly  smaller  than  rectirostris  (wing  1.5,  tail  2  mm. 
less). 

Mcnsnrement.<  of  the  type:  Length  (in  flesh),  125  mm.;  wing,  56  mm.; 
tail,  34  nun.;  bill.  33  nun. 

E(  n)nrk><:  Compared  with  three  skins  of  ludoviciae  from  Colombia  and 
two  skins  of  r( ctirostri.s  from  Rio  Jelashte.  northeast  Peru.  Ajiparently  the 
only  Boli^■ian  records  for  this  species  are  those  given  in  the  "  Catalogue  of 
the  Birds  in  the  British  Museum."  1  6  from  Tilotilo  and  two  other  skins 
without  sj)ecific  locality,  all  collected  by  Buckley, 

Leucippus  chionogaster  hypoleucus  (Gould). 

Trochiliis  hypoleucus  Gould,  P.  Z.  S.,  1846,  p.  90  (Bolivia). 

Four  $  $  from  Calabatea  and  Sandillani,  Bolivia  seem  to  ))e  referable 
to  this  form.  Compared  with  8  skins  of  chionogaster  from  Huacapistana, 
Auquinuirca,  and  Rio  Jelashte,  I'cru,  and  with  3  6  6  from  0('one(|ue.  south 
Peru.  The  Boli\'ian  l)!i'ds  nndouhtcdlx-  represent  a  race  distinct  from 
chionogaster,  being  much  whiter  ijelow  and  with  the  white  jiortion  of  tiie 
outer  rectrices  not  so  long  (dusky  tips  wider).  Gould's  description  of 
hypoleucus  agrees  very  closely  with  these  birds.  There  are  two  names 
which  might  be  used  for  this  race, — either  Jiypolcucus  Could  or  pallidum 
Taczanowski.  If  Gould's  bird  was  really  this  form,  his  name  would  apply, 
being  the  older.  However  we  have  the  curious  anomaly  of  the  three 
Oconeque  birds,  which,  while  largely  white  below,  have  almost  no  white  on 
the  outer  rectrices,  merely  a  little  along  the  inner  edge  of  the  inner  web. 
Whether  they  should  be  separated  is  a  question.  The  characters  ^ven  by 
Taczanowski  for  pallidus  seem  to  be  individual.  One  bird  has  the  median 
rectrices  quite  bluish,  and  another  bronze  green,  while  the  upper  parts  also 
vary  in  the  shade  of  bronze-green.   Neither  Gould  nor  Taczanowski  have 
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described  correctly  the  tail  characters  of  the  Oconeque  birds,  so  that  neither 
pallidus  nor  hypoleucus  seems  to  apply  to  them.  Were  Bolivian  birds  like 
them  in  tail  characters,  I  would  not  hesitate  to  give  them  a  name,  but  it 
hardly  seems  probable  that  there  could  be  three  races  of  this  species  in  so 
small  an  area. 

Bolivian  birds  have  the  wing  shorter  and  the  bill  longer  than  typical 
chionogaster,  which  in  addition  to  the  color  of  the  under  parts,  seems 
sufficient  to  separate  them  under  Gould's  name  of  hypoleucus. 

Chloronerpes  leucolaemus  australis,  subsp.  nov. 

Type  from  Sta.  Ana,  Kio  Coroico,  Dejit.  I. a  Paz,  Bolivia,  altitude  2200 
feet.  No.  120683,  A.N.S.P.,  $  adult,  collected  July  15,  1934  by  M.  A. 
Carriker,  Jr.,  original  No.  9085. 

Dingnofdft:  Differs  from  leucolaemus  of  Brazil  a?  follows:  Greater  extent 
and  brighter  golden  olive  on  chest  (about  Orange  Citrine)  ;  throat  with 
much  heavier  black  spotting  (in  leucolaemus  soiled  white  with  only  a  few 
dusky  markings  at  lower  edge) ;  foreneck  and  chest  with  the  whitish  mark- 
ings wider  and  rounded  (not  linear) ;  black  barring  of  lower  breast  and 
abdomen  wider  and  regular  (not  creseentic  markings)  ;  red  malar  stripe 
narrower;  auriculars  more  nearly  the  golden  yellow  of  the  rictal  strip  (not 
olive  yellow j ;  upper  parts  the  same  color  (a  little  paler  than  Orange 
Citrine) ;  under  wing  coverts  and  lining  of  wings  darker  hazel.  The  female 
differs  in  the  same  manner  as  the  male,  but  in  addition  it  has  the  red 
confined  to  the  nape,  not  extending  nearly  so  far  up  over  the  occiput. 

Remarks:  In  addition  to  the  type,  2  ^  $  and  1  $  were  taken  at  the 
same  locality.  In  the  collection  of  the  Carnegie  Museum  are  16  skins  from 
Rio  Surutu,  Rio  Yapacani,  Buenavista,  and  Cerro  Hosane,  all  belonging  to 
this  new  form.  It  also  extenfls  northward  into  Peru,  1  $  from  Moyobamba 
and  1  9  from  Chanchamayo  being  in  the  collection  of  this  Academy,  while 
Taczanowski  records  a  specimen  from  Monterico,  collected  by  Jelski  (Om. 
Perou,  Vol.  Ill,  p.  85.  1886).  The  two  males  in  the  Academy  collection  are 
very  close  to  the  Bolivian  series,  the  only  appreciable  difference  being  in 
the  Moyobamba  bird,  which  has  somewhat  fewer  whitish  spots  on  the  chest. 

Celeus  jumana  saturata,  subsp.  nov. 

Tyi)e  from  Chatarona  (near  Reyes),  Dept.  Beni.  Bolivia.  No.  120669, 
A.N.S.P.,  6  adult,  collected  September  24,  1934  by  :\1.  A.  Carriker,  Jr., 
original  No.  10207. 

Diagnosis:  Reseml)ling  C .  j.  jumana  of  Brazil  in  general  color  anfl  color 
pattern,  but  considerably  darker  both  above  and  below,  with  paler,  more 
yellowish  rump  and  upper  tail  coverts,  paler  sides  and  with  spots  on  under 
side  of  secondaries  extending  to  their  tips,  while  in  jumana  the  whole  of 
the  tips  are  cinnamon  rufous. 
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The  head.  l)a('k  aii<l  unflcr  part?  are  darker,  ospocially  the  under  ])arts 
(between  Prout's  Brown  and  Mummy  Brown j,  with  tlie  blackish  basal 
portion  of  the  feathers  showing,  only  the  tips  being  brown;  the  auriculars 
are  more  blackish  (less  chestnut) ;  the  under  wing  coverts,  sides,  flanks  and 
rump  very  miieli  paler,  the  under  wing  coverts  pale  sulphur,  with  edge  of 
winci  Cream  Buff;  the  sides  a  little  deeper  sulpliur.  witli  a  ^litrht  wash  of 
Cream  Buff;  the  rump  Primrose  Yellow  and  longer  upi)er  tail  coverts  Hazel; 
the  wing  coverts,  scapulars  and  inner  tertials  are  dark  brown,  decidedly 
barred  with  Hazel  (but  faintly  indicated  in  jumana) ;  the  broad  blackish 
bars  on  the  inner  web  of  the  secondaries  extend  nearly  to  tlicir  tips,  in  the 
form  of  a  larue  spot  on  each  side  of  the  rib,  and  all  of  these  feathers  have  a 
black  spot  at  the  tip  (in  jumana  the  whole  apical  portion  of  the  secondaries 
is  plain  Hazel. 

The  female  is  paler  than  the  male,  but  darker  than  the  female  of  jumana, 

but  has  the  under  wdng  coverts  and  sides  creamy  white,  witli  no  tinge  of 
sulphur,  while  the  rump  is  Cinnamon  Buff  in  abrupt  contrast  to  tlie  dark 
Hazel  of  upper  tail  coverts  (m.  jumana  the  whole  rump  and  upper  tail 
coverts  are  uniform,  between  Orange  Citrine  and  Antique  Brown). 

marks:  An  adult  female  was  taken  with  thi'  male,  ("dinpared  with 
1  6  and  3  $  $  of  jumana  from  Para,  Brazil,  and  1  6  from  Diamantina, 
the  latter  being  somewhat  intermediate  between  jumana  and  saturata. 

EScchaunornis  chacuru  uncirostris  Sztolcman. 

Annales  Zool.  Musei  Polon.  Hist.  Nat.,  Tom.  V,  No.  4,  1926,  p.  214.   (Sta.  Ana, 
Peru.) 

Four  i  S  and  2  9  9  collected  at  Chatarona  (near  Reyes),  Dept.  Beni, 
seem  to  be  referable  to  this  form.  I  have  compared  them  with  six  skins 
which  seem  to  be  more  or  less  typical  chacuru  and  find  the  following  differ- 
ences. Sztolcman's  characterization  of  uncirostris  rests  solely  on  the  length 
and  shape  of  the  bill«  and  were  there  no  other  characters  aside  from  those, 
it  could  not  be  maintained. 

The  bill  does  average  longer  in  the  Chatarona  birds,  but  the  other 
differences  he  mentions  do  not  hold.  However  there  are  other  characters 
which  he  overlooked  or  which  his  material  failed  to  show.  The  Beni  birds 
are  white  on  the  under  parts  and  auriculars,  slightly  soiled  on  the  foreneck 
and  abdomen,  while  in  chacuru  they  are  decidedly  creamy  white,  deeper  on 
the  throat  and  chest  and  auriculars;  the  upper  parts  are  sliuhtly  paler  brown 
and  the  white  nuchal  collar  very  much  narr()W(M-.  es]>ecially  in  the  median 
portion,  wliere  it  is  almost  concealed  hy  the  overlappinu  featiiers  of  the 
occiput.  The  ])alcr  color  of  the  back  and  wings  may  not  hold  in  fresh 
specimens,  but  the  color  of  the  under  parts  and  ear  coverts  and  narrower 
nuchal  collar,  taken  in  conjunction  with  the  longer  bill,  are  sufficient  to 
maintain  the  race.  Sztolcman  says  that  a  bird  from  Chulumani,  Bolivia,  is 
the  same  as  his  two  Ucayali  types,  so  that  this  name  will  apply  to  the  birds 
of  east  Peru  and  north  Bolivia.  I  suspect  that  in  southeast  Bolivia  the 
birds  will  prove  to  be  the  same  as  those  from  Paraguay,  viz:  chacuru. 
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Monasa  morpheus  boUvianus,  subs  p.  nov. 

Type  from  Rurrenabaque,  Kio  Beni,  Bolivia.    No.  120746,  A.X.S.P.,  $ 
adult,  collected  September  10,  1934,  by  M.  A.  Carriker,  Jr.,  original  No. 
9907. 

Diagnosis:  Agrees  with  M.  m.  morpheus  in  the  amount  of  creamy  white 

on  the  front  and  chin,  in  fact  there  seems  to  be  slightly  more  than  in  three 
skin?  of  that  race  from  Para,  but  it  differs  from  both  morpheus  and  pcru- 
vianus  in  the  color  of  the  pileum,  the  slate  gray  of  the  mantle  extending 
unbroken  and  without  change  up  over  the  top  of  the  head  as  far  as  the 
middle  of  the  (  >  e,  where  it  changes  abruptly  to  a  narrow  band  of  black 
separating  the  slate  gray  of  the  crown  from  the  creamy  white  of  the  front. 
The  whole  of  the  up|)er  jiarts  are  paler  and  grayer  (less  bluish),  about  Dt.'cp 
Neutral  Gray;  the  under  parts  are  also  slightly  paler  and  with  the  black 
area  surrounding  the  whitish  chin  patch  considerably  narrower  than  in 
morpheus  and  peruvianus.  Length  of  wing  and  tail  aprpoximately  the 
same. 

Two  $  $  (in  addition  to  the  type)  collected  at  Sta.  Ana,  Rio  Coroico, 
are  exactly  the  same  as  the  type. 

Antiurus  maculicaudatus  romainei,-  subsp.  nov. 

Type  from  Chalarona  (near  Reyes),  De])t.  Beni,  Bolivia.  No.  121033, 
A.N.S.P.,  6  adult,  collected  September  20,  1934  by  M.  R.  Carriker,  original 
No.  10096. 

Drognofii>i:  Clo^o  to  A.  m.  wandirandatus  of  Para,  Brazil,  in  general 
coloration,  but  having  the  tail  quite  different,  as  described  below: 

Superciliary  stripe  and  sides  of  neck  much  ])aler,  Light  Buft'  instead  of 
Warm  Buff  or  Cinnamon  Buff;  the  spotting  of  the  throat  and  chest  paler, 
very  little,  if  any,  darker  than  the  superciliaries;  abdomen  practically 
immaculate  Warm  Buff  (barred  with  dusky  in  maculicaudatus) ;  nuchal 
collar  paler,  Cinnamon  instead  of  Hazel;  spots  on  pileum  jialer  and  smaller, 
and  much  more  silvery  white  freckling  on  the  occiput;  the  back  is  ]ialer.  also 
the  spots  on  the  scapulars  and  tertials;  the  tail  is  quite  different,  tlie  median 
pair  of  rectrices  having  more  white  freckling,  the  remainder  being  almost 
uniform  black,  with  broad,  immaculate  white  tips  and  with  but  two 
rounded  white  spots  on  the  inner  webs  and  a  smaller  white  spot  opposite 
them  on  the  outer  web,  btit  the  outer  webs  with  no  suggestion  whatever  of 
the  buffy- white  bars  as  in  maculicaudatus.  In  the  Para  birds  the  white 
tips  on  the  rectrices  have  the  apical  portion  heavily  freckled  with  dusky 
and  pale  rufous,  but  slightly  on  the  outer  pair,  and  increasing  in  quantity 
on  the  succeeding  pairs. 

Remarks:  Compared  with  2  S  S  and  1  9  from  Para,  topotypes  of 
maeuiicaudatvs.  The  type  of  romainei  is  in  full  fresh  plumage  with  much 
enlarged  gonads. 

-  Named  in  honor  of  my  son,  who  collected  the  type. 
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Scytalopus  bolivianus  Allen. 

Scytalopus  boliinanuis  Allen,  Bull.  Amer.  Mus.  Nat.. Hist.,  vol.  II,  1889,  page  98 

(Reyes,  n.  Bolivia). 

I  have  two  males  of  this  rare  little  Babbler,  taken  at  Calabatea  and 
Sandillani,  Yungas  de  La  Paz,  Bolivia,  which  have  been  compared  with  the 
type  and  foimd  to  be  exactly  the  same.  The  type  of  this  species  was 
collected  by  Dr.  Rusby,  on  his  first  trip  down  the  Rio  Beni,  and  it  is  (]uite 
certain  that  it  did  not  come  from  Reyes^  as  stated  on  the  label.  Dr.  Rusby 
went  into  the  Rio  Beni  by  way  of  Sorata  and  Mapiri,  and  unquestionably 
this  bird  was  collected  somewhere  along  the  road  between  those  two  locali- 
ties. It  would  not  have  come  from  either  of  them,  for  Sorata  is  too  high  and 
Mapiri  much  too  low.  My  two  skins  were  taken  at  4,500  and  7,000  feet, 
respectively.  No  specimens  of  Scytalopus  were  taken  below  Calabatea, 
while  above  7,000  at  Sandillani  ranges  another  species  which  I  have  not  yet 
been  able  to  identify,  and  higher  up,  at  timber-line  and  above  is  found  S. 
acutirostris  in  abundance. 

Dr.  Hellmayr  states  (Birds  of  the  Americas,  Vol.  Ill,  p.  17)  that  this 
species  is  known  from  but  two  specimens,  the  type  from  Bolivia  and  an 
immature  specimen  from  Sto.  Domingo,  Dept.  Puno,  s.  Peru  (6,000  feet), 
while  he  makes  it  a  subspecies  of  S.  femoralis.  I  cannot  agree  with  this 
allocation.  The  type  of  S.  fcjuoraHs  is  from  Chanchamayo,  Peru,  and  I 
have  topotypes  from  tliorc,  as  well  as  a  fully  adult  male  from  Sto.  Domingo, 
which  agrees  exactl\-  with  tlie  Chanchamayo  topotypes. 

In  view  of  the  dilTerences  in  color  between  the  two  forms,  and  the  fact 
that  tlicy  are  found  together  at  Sto.  Domingo,  it  is  obvious  that  they  are 
not  conspecific,  and  that  bolivianus  should  be  given  specific  rank.  In  a 
footnote  on  the  same  page  Dr.  Hellmayr  says  that  Buckley's  specimen  from 
tlie  Yungas,  Bolivia  (identified  by  Sclater  and  Salvin  as  S.  sylvestris)  may 
also  belong  here,  but  I  doubt  very  much  if  that  is  the  case.  I  think,  rather, 
that  it  is  the  same  thing  of  which  I  have  five  skins  from  Sandillani  (taken 
higher  up  than  boUvianus),  and  which  I  have  not  yet  been  able  to 
satisfactorily  identify. 

Myrmotherula  grisea,  sp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dej)!.  La  Paz.  Bolivia,  alt.  2200  feet. 
No.  120269,  A.N.S.P.,  S  adult,  collected  by  M.  A.  Carriker,  Jr.,  original  No. 
9316. 

Diagnosis:  Resembling  M.  hauxwclli  in  the  uniform  gray  of  upper  and 
under  parts,  but  diifermg  decidedly  from  that  species  in  having  the  entire 
wing,  wing  coverts  and  tail  uniform  gray  like  the  back,  and  in  the  entire 
absence  of  the  concealed  white  patch  on  mantle  in  both  sexes.  Female 
uniform  olive  brown  above  and  deep  cinnamon  ochraceus  below. 

Description  of  type:  Pileum,  sides  of  head,  sides  of  neck  and  entire 
upper  parts  uniform  Slate  Gray ;  throat  and  entire  under  parts  uniform  Dark 
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Gull  Gray;  reiiiifics  and  rcctriccs  Dark  Neutral  Gray,  with  outer  \\ehs  ('()lor 
of  back;  w'mn  coverts  Slate  Gray,  with  inner  basal  portion  sooty  black,  and 
with  no  trace  of  paler  tips ;  under  wing  coverts  Light  Gull  Gray,  with  inner 
edges  of  remiges  soiled  white.  Female  Brownish  Olive  on  back  and  scapu- 
lars, pileuni  and  nape  a  little  grayer;  sides  of  head,  sides  of  ik ck  .md  throat 
Cream-Buff,  rest  of  under  ]):irt<  Ocliraceous  Tawny,  darker  and  browner  on 
the  flanks  and  under  tail  coverts;  wings  edged  with  Dresden  Brown;  tail 
Prouts  Brown,  without  paler  edgings;  wing  coverts  dusky,  broadly  edged 
with  Dresden  Brown;  under  wing  coverts  Ochraceous  Buff,  with  remiges 
edged  with  Light  Buff. 

Measvremcnts:  (Three  $  .  including  type)  Len.^th  (average)  111mm.; 
wing,  56  nnn.;  tail.  38  nun.  (Three  9  9,  average)  Length,  105  nun.;  wing^ 
54  mm.;  tail,  36  mm.  Male,  color  of  iris  brown;  bill  black;  feet  leaden  blue. 
Female  same  except  bill  bluish  flesh  below. 

Remarks:  All  of  the  six  skins  of  this  species  were  taken  at  Sta.  Ana 
from  the  small  roving  bands  of  birds,  usually  in  company  with  M.  axillaris 
lafresnayana  and  M.  m.  menetriesi.  It  was  not  seen  at  any  other  station 
either  above  or  below  Sta.  Ana. 

Herpsilochmus  rufimarginatus  flaviventris,  subsp.  nov. 

Type  from  Teoponte,  Rio  Kaka  (a  few  miles  below  Huanay),  Dept  La 
Paz,  Bolivia,  alt.  1450  feet.  No.  120280,  A.N.S.P.,  S  adult,  collected 
August  17,  1934,  by  M.  A.  Carriker,  Jr.,  original  No.  9563. 

Diagnosis:  Differs  from  both  H.  r.  frafrr  and  //.  rnfinHinjinatiis  in 
greatei'  ;tiuount  of  black  on  mantle;  darker  shade  of  cliestiiut  on  wings 
(about  Kussetj  and  in  having  the  whole  of  the  under  parts  back  of  throat 
uniformly  Martins  Yellow,  a  little  paler  on  the  flanks.  The  bill  is  longer 
and  hea^•ier  than  in  frater.  The  S  in  frafer  has  the  under  parts  almost 
uniforndy  -oilecl  white,  and  the  9  has  the  chest  l)uffy  cream,  while  in 
jiavii'Oitrls  the  under  iiai'ts  are  uniformly  Martins  Yellow  in  both  sexes. 

In  rufimarginatus  the  whole  back,  scapulars  and  rump  are  decidetlly 
olivaceus  gray,  with  but  a  small  amount  of  black  in  the  median  portion  of 
the  mantle,  while  in  flavivoitris  the  whole  median  portion  of  upper  parts 
from  nape  to  uitjier  tail  co\'erts  is  black,  witli  the  sides  of  mantle  and 
scapulars  Pale  Smoke  (iray,  the  latter  broadly  edged  with  white  (more 
broadly  than  in  rafuiiarginatus) ;  in  flaviventris  the  superciliary  stripe  is 
pure  white,  while  in  rufimarginatus  it  is  mixed  with  dusky  and  the  throat 
is  but  little  paler  than  the  rest  of  the  under  parts,  while  the  Bolivian  birds 
have  the  throat  pure  white  and  rest  of  under  parts  (dear,  pure  Martins 
Yellow,  not  dusky  sulphur;  the  sides  of  the  head,  auriculars  and  malar 
region  in  flaviventris  are  ashy  white,  flecked  slightly  with  dusky,  but  in 
rufimarginatus  they  are  pale  yellowish  olive,  flecked  with  dusky.  A  9  from 
south  Brazil  has  the  pileum  darker  chestnut  than  Bolivian  birds,  back  much 
darker  ashy  olive,  under  parts  barely  tinged  with  sulphur  and  with  the 
throat  ashy  white. 

Remarks:  In  atldition  to  the  type  the  following  sjiecimens  of  this  race 
are  in  the  Academy  collection:  Teoponte,  1  $  ;  Sta  Ana,  2  S  $  ;  Chiniri,, 
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1  6  and  1  $  ,  all  from  the  upper  Beni  River;  Shapaja,  Rio  Huallaua,  Peru, 
1  S  and  1  2  .  The  two  Peruvian  skins  seem  to  be  exactly  like  the  Bolivian 
series  in  cvvry  way.  Taczanowski  records  this  bird  from  Monterico,  and 
Hellniayr  from  Yahuarmayo,  Peru,  and  makes  the  comment  that  they  are, 
togetliei'  with  ]\latto  Grosso  birds,  intermediate  between  frater  and  rnfi- 
marginatus,  but  lacked  material  to  do  more  with  them.  A  single  6  in  the 
Carnegie  Museum  from  Rio  Surutu.  Bolivia  is  ai)parently  the  nominate 
form,  but  shows  a  slight  divergence  toward  llaviiu  nfris.  I  have  not  seen 
birds  from  Matto  Cirosso,  but  according  to  Hellmayr  they  are  of  the  type 
of  fiavivcjitris,  but  probably  not  typical. 

Myrmobonu  leucophrys  leucophrys  (Tschudi). 

I  have  compared  our  skins  of  this  species  from  Chatarona  (near  Reyes) , 
Rio  Beni,  Bolivia,  with  a  large  series  from  north,  central  and  south  Peru, 
and  not  one  of  them  shows  characters  which  cannot  be  matched  in  the 
Peruvian  series.  Mr.  Zimmer  states  that  the  birds  from  Reyes  and  the  Rio 
Beni  belong  to  a  new  race  which  he  describes  from  the  Rio  Madeira 
igriseigula) ,  which  has  the  lower  throat  tipped  with  gray  in  the  male  and 
blending  into  the  gray  of  the  chest,  while  the  female  is  darker,  more 
rufescent  brown  on  the  back,  etc.  Our  Cliatarona  birds  fail  entirely  to 
show  these  characters,  agreeing  exactly  with  birds  from  the  headwaters  of 
the  Beni  and  Peru.  It  is  quite  probable  that  lower  down  on  the  Beni 
griseigula  is  present  and  that  even  near  Reyes  there  may  be  intergrades 
showing  to  a  certain  extent  the  characters  of  that  race,  but  I  believe  Reyes 
should  not  be  included  in  its  range. 

Myrmeciza  atrothorax  griseiventris,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes),  Dept.  Beni,  Bolivia.  No.  120312, 
A.N.S.P.,  9  adult,  collected  September  19,  1934  by  M.  A.  Carriker,  Jr., 
original  No.  10061. 

Dia(jno6i6:  The  male  practically  indistinguishable  from  the  male  of 
M.  a.  obscurata  Zimmer,  but  the  female  is  quite  distinct,  being  intermediate 
in  color  of  the  under  parts  between  obscurata  of  the  upper  Ucayali  region 
and  melanurus  of  Matto  Grosso  and  the  Cochabamba  region  of  Bolivia. 

The  upper  parts  are  close  to  Drc-^dcn  Brown,  witli  pileum  and  nape  nearer 
Sepia,  with  the  front  and  si(h'<  of  head  ashy  gray;  the  u])j)er  throat  i>  white, 
blending  gradually  through  Ocfiraceous  Buff  into  Ochraceous  Tawny  on  the 
chest,  then  again  passing  through  Ochraceous  Buff  on  breast  into  creamy 
wliitc  on  the  lower  brea>t :  abdomen  Dark  Gull  Gray  and  flanks  nearer 
Mouse  Gray  and  crissum  Dark  Mouse  Gray.   Tail  black. 

Three  $  $  and  1  9  from  Chiniri;  3  ^  ^  from  Rurrenabaque ;  2  9  9 
from  Chatarona. 
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Drymophila  caudata  boliviana,  subsp.  nov. 

Type  from  Sandillani,  Prov.  N.  Yungas,  Dept.  La  Paz,  Bolivia,  alt.  6600 
feet.   No.  120323,  A.N.SJ*.,  5  adult,  collected  November  26,  1934  by  M. 

A.  Carriker,  Jr.,  original  No.  10680. 

Diagnosis:  The  male  is  like  D.  c.  caudata  on  the  under  parts,  but  like 
striaticeps  above,  having  the  whole  of  the  pileum  and  nape  unifonnly  and 

heavily  streaked  with  white;  tlic  tail  is,  however,  different  from  both,  having 
the  l)lafk  >iilit('rniinal  aiva  rechiccd  to  a  band  scarcely  wider  than  the  narrow 
white  tip.  which  is  but  half  the  width  of  the  white  tip  in  cnudata  and 
striaticeps,  while  the  chestnut  of  the  rump  extends  much  higher  upwards, 
even  with  the  tips  of  the  longest  greater  wing  coverts. 

The  female  of  hoUviana  is  exactly  like  the  female  of  striaticeps  on  the 
ui)p(M-  ])arts.  while  on  the  under  parts  the  groimd  color  is  the  same  but  the 
streaking  similar  to  that  of  caudata. 

Remarks:  Contrary  to  the  views  of  Dr.  Hellmayr,  I  think  that  ,<tr}a~ 
ticrps  Cliai')man,  is  a  perfectly  good  race,  the  female  differing  from  that  of 
caudata  in  the  much  deeper  cinnamon  fulvous  of  tiic  pileum  and  the  deeper 
tone  of  the  ochraceou-  sti'caking  on  the  back.  The  male-  differ  from 
caudata  in  having  tlie  whole  pileum  heavily  streaked  with  white,  while  in 
caudata  the  median  portion  of  the  pileiun  and  occi])iit  i>  piu'c  black.  The 
tmder  ])arts  in  the  female  of  striaticeps  are  deeper  creamy  ochrace()u>  on  the 
chest,  belly  and  llauks,  especially  the  latter,  while  the  streaks  are  heavier 
on  the  chest.  The  males  differ  in  much  heavier  streaking  on  the  throat  and 
chest. 

Peruvian  birds  are  scarcely  different  from  Colombian,  though  they  show 
a  slight  approach  to  the  characters  which  distinguish  boliviana.  The  black 
streaking  of  the  throat  and  chest  is  less  sharply  defined^  and  very  faint  on 
the  throat.   I  have  seen  no  females  from  Peru. 

Compared  with  4  ^  ^  from  north  Peru;  a  large  series  of  caudata  from 
Pueblo  Nuevo  and  La  Palmita,  Santander.  Colombia,  and  a  series  of 
striaticeps  from  Sancudo,  above  Manizales,  Colombia. 

Chamaexa  mollissima  yungae,  subsp.  nov. 

Type  from  Sandillani.  Prov.  X.  Yimgas,  Dept.  La  Paz,  Boli\  ia,  alt.  7,000 
feet.  No.  120358,  A.N.S.P.,  6  adult,  collected  December  10,  1934  by  M. 
R.  Carriker,  original  No.  10650. 

Diaymsui:  Differs  from  mollissima  in  paler  brown  of  upper  parts;  light 
barrings  of  under  parts  creamy  white  instead  of  white  and  bars  broken  for 
the  most  part  into  irregular  shaped  spots  on  each  web  of  the  feather  instead 
of  continuous  bars  of  uniform  width;  upper  tail  coverts  with  tips  deep 
ferruginous  brown  instead  of  color  of  the  back  and  with  whole  tail  ("above) 
dark  chestntit  brown  instead  of  sooty  black,  with  narrow  brown  edgings. 

Description  of  type:  Whole  of  pileum,  nape,  sides  of  neck,  back,  rump 
and  shorter  upper  tail  coverts  Prout's  Brown;  longer  upper  tail  coverts  Mars 
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Brown:  tail  (aljovc)  clo-e  to  Mummy  Brown;  lore?  and  a  lontr  sniHTciliary 
strip  -ooty  black,  mixeti  witli  white,  this  streak  extending  to  tiie  nape,  with 
the  leatliers  of  tlie  posterior  portion  regularly  barred  with  black  and  white; 
throat  blackish,  each  feather  with  a  median  white  cross  bar  and  a  terminal, 
triangular-shaped  white  spot;  chest  and  breast  black  with  two  cro--  bars 
and  spot  at  tip  of  creamy  w^hitc,  the  bars  broken  at  the  rib;  side-  and  flanks 
dark  brown,  the  sides  more  or  less  barred  with  cream  and  with  the  upper 
flanks  having  the  longer  feathers  blackish,  broadly  edged  on  both  sides  with 
creamy  white,  and  the  lower  flanks  buffy  brown  with  wide,  concentric, 
subterminal  bars  of  black;  under  tail  coverts  barred  with  black  and 
cinnamon;  tail  below  darker  than  above,  especially  on  the  inner  webs,  which 
are  about  Clove  Brown;  under  wing  coverts  black,  slightly  mixed  with  white. 

Length  (in  Mesh),  215  mm.;  wing,  90  nmi.;  tail,  83  mm.  Bill  black;  feet 
dusky  horn. 

Rvi)tark)<:  Taken  in  the  heavy  cloud  forest  above  Sandillani  by  my  son, 
^Melbourne  Boniaine  Carriker.  The  birds  are  not  unconnnon  liere,  but 
exceedingly  shy  and  almost  impossible  to  secure. 

« 

Leptasthenura  andicola  boiiviana,  subspw  nov. 

Type  from  Kilometer  34,  Yungas  Railway  (east  of  La  Cumbre),  Dept. 
La  Paz,  Bolivia,  altitude  14,000  feet.  No.  120406,  A.N.S.P.,  9  adult, 
collected  January  13,  1935,  by  M.  A.  Carriker,  Jr.,  original  No.  11131. 

Diagnosis:  Nearest  to  L.  a.  peruviana,  from  La  Ray  a.  Dept.  Cuzco, 
Peru,  but  differing  from  that  race  as  follows:  The  pileum  same  as  in 
peruviana,  but  the  white  streaks  on  the  mantle  wider;  the  outer  webs  of 
the  secondaries  very  much  blacker  and  lacking  entirely  the  rufous  jiatch 
at  the  basal  portion  of  the  outer  webs;  rectrices  very  nuicli  l)lacki'r  and 
decidedly  wider,  with  the  pale  area  on  the  three  outer  rectrices  conhned  to 
the  outer  web  and  a  narrow  line  along  the  shaft  on  the  inner  web  (in 
peruviana  nearly  the  whole  of  the  ai)ical  portion  of  tlie  inner  web  is  pale, 
like  the  outer  web)  ;  under  parts  with  almost  no  trace  of  l)uffy  brown,  except 
on  lower  abdomen  and  lower  flanks,  the  whole  of  the  under  j)arts  (except 
middle  of  upper  throat  whitej  being  heavily  streaked  with  black  and  white, 
the  black  streaks  narrower  on  the  foreneck,  lower  throat  and  sides  of  neck, 
thus  showing  more  white;  under  tail  coverts  with  the  black  streaks  mixed 
with  buffy  ochraceous. 

Size  about  the  same  as  in  peruviana. 

Remarks:  This  seems  to  be  the  first  record  of  the  taking  of  the  species 
south  of  the  Department  of  Cuzco  in  Peru.  The  type  was  the  only  speci- 
men seen.   It  may  be  distinguished  at  once  from  peruviana  by  the  absence 

of  the  buffy-brown  wash  so  conspicuous  in  that  race  over  the  whole  of  the 
under  parts  back  of  the  throat  and  by  the  much  darker  tail  on  the  under 
side.  In  aequatorialis  the  black  and  white  streaking  stops  at  the  breast, 
the  whole  abdomen  being  unstreaked,  as  well  as  the  crissum. 
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Sclerurus  albigularis  albicoUis,  subsp.  nov. 

Type  from  Tcopontc.  Rio  Kaka   (a  few  miles  below  mouth  of  Rio 
Coroieol  Dept.  J.a  I'az.  Bolivia,  altitude  1425  feet.    Xo.  120561,  A.X.S.P., 
i  adult,  collected  by  M.  A.  Carriker,  Jr.,  August  20,  1934,  original  No.  9629. 

D?V?r/??o.«??.9:  ^\o>t  nearly  resemblinp;  S.  a.  propinquus  Bangs,  of  the  Sta. 
^Xlarta  Mountains,  Colombia,  agreeing  with  that  form  in  the  bright  rufous 
color  of  the  upi)er  tail  coverts  (Kaiser  Brown)  and  rump  and  in  the  dull 
Cinnamon  of  the  chest,  but  differing  in  having  the  back  Snuff  Brown  (not 
burnt  umber)  in  sharp  contrast  to  the  rump;  the  pileum  and  nape  are  dark 
brown;  the  chest  slightly  paler  than  in  propinquus,  the  Cinnamon  extending 
further  posteriorly;  the  sides  and  flanks  are  paler  brown  and  the  crissum 
darker;  the  throat  is  almost  pure  white  (a  trifle  soiled),  with  almost  no  trace 
of  ashy  gray  (as  in  propinquus)  on  the  foreneck ;  the  upper  wing  coverts  are 
but  a  trifle  ruddier  than  the  back,  not  bright  chestnut.  It  is  larger  than 
propinquvf^,  almost  as  large  as  zamorar  of  e.  Ecuador  and  n.  e.  Peru,  but 
differs  from  that  form  in  the  white,  instead  of  gray,  throat;  paler  chest  and 
under  parts,  and  brighter,  more  rufescent  upper  parts  and  with  much  more 
and  brighter  chestnut  rufous  on  rump  and  upper  tail  coverts.  It  differs 
from  (ilhi(ti(lar{s  in  whiter  throat  and  more  extensive  rufous  on  chest;  more 
rufescent  upper  parts  and  deeper  chestnut  rufous  upper  tail  coverts,  as  well 
as  larger  size. 

Measurements:  Length  (in  flesh),  185  to  192  mm.;  wing,  90,  92  mm.; 
tail,  62,  67  mm.  Iris  brown;  bill  black,  dusky  flesh  below;  feet  blackish 
horn. 

Remarks:  In  addition  to  the  type,  another  male  was  taken  at  Sta.  Ana, 
Rio  Coroico,  which  agrees  exactly  with  it.  Apparently  the  first  record  for 
the  species  from  Bolivia. 

Compared  with  1  9  of  albigularis  from  Mt.  Tabor,  Trinidad;  with  7  S  $ 
and  5  9  9  of  propinquus  from  Sta.  Marta  region  of  Colombia;  with  1  3 
and  2  9  9  of  zamorao  from  San  Ignacio  and  Tamborapa,  Peni. 

Tt  i<  possible  that  this  race  extends  noi-th  into  Peru,  and  that  Tscliudi's 
bird  with  the  bright  rufou-  nropygium  whieli  Taczanowski  referred  to 
Civuhuiit IIS  "  belongs  here.  Another  of  Tscliudi's  birds  which  was  supposed 
to  ha\'e  come  from  east  central  Peru  {Fscudocohipics  hoissonncautii  auritus) 
for  which  Hellmayr  designated  Maraynioc  as  the  type  locality,  obviously 
came  from  further  south,  and  it  may  well  be  that  this  specimen  of  Sclerurus 
also  came  from  the  same  locality. 

Two  skins  from  the  Rio  Yapacani  and  four  from  Rio  Surutu,  Bolivia, 
in  the  Carnegie  Museum  belong  to  this  form,  but  three  from  Cerro  Hosane 
are  somewhat  different. 

Phacellodomus  rufifrons  peruvianus  Hellmayr. 

In  the  "Birds  of  the  Americas,"  i)age  159.  Dr.  Hellmayr  restricts  the 
range  of  this  race  to  northern  Peru,  on  the  Maranon  and  its  affluents.  We 
have  five  skins  of  F.  rufifrons  from  Chatarona  (near  Reyes),  Rio  Beni, 
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which  cannot  be  referred  to  tlie  east  Bolivian  race  of  sincipitalis.  The  type 
of  sincipitalis  comes  from  near  Tiiciiman,  and  I  liave  compared  these 
Chatarona  birds  witli  four  skins  of  that  race  from  Miraflorcs,  Dept.  Oran, 
northern  Ar<i;eiitina.  and  find  them  to  be  ciuite  different.  On  the  other  hand 
comparison  with  a  sei'ies  of  topotypical  skins  of  peruvianns  shows  tiiat  the 
Beni  birds  are  very  close  to  that  race^  in  fact  not  sutiiciently  di>tinct  to  be 
separated,  since  some  of  the  Beni  birds  can  be  exactly  matched  with  skins 
from  the  Marafion. 

Anachilus  striatus,  sp.  nov. 

Type  from  St  a.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  altitude  2200 
feet.  No.  120546,  A.N.S.P..  <5  adult,  collected  July  31,  1934,  by  M.  A. 
Carriker,  Jr.,  oriiiinal  No.  9329. 

Dingnosiff:  May  be  distinfiuislied  at  a  Lih-uice  from  A.  iicayahu  Chap- 
man (only  known  si)rci('s  of  the  ^enus )  by  the  presence  of  fulvous  streaks 
on  the  front  of  the  pileum,  nape  and  mantle,  and  by  less  well-defined  streaks 
of  cinnamon  ochraceous  on  the  chest.  In  A.  ucayalae  the  upper  and  under 
parts  are  entirely  without  indications  of  paler  streaks  of  any  sort. 

De.'irrijifion  of  t'/P'  '■  Whole  pileum.  nape.  back,  scapidar-.  rump  and 
wing  edgings  Argus  Brown;  front  and  crown  sparsely  streaked  with  hair 
lines  of  fulvous;  nape  and  mantle  broadly  streaked  with  shaft  stripes  of 
Cinnamon  Buff;  upper  tail  coverts  Chestnut;  tail  between  Auburn  and 
Russet,  paler  below;  lores  creamy  white:  a  narrow  superciliary  line  from 
front  of  eye  to  nape,  cinnamon  buff;  throat  Ochraceous  Tawny,  ])aler  and 
more  ochraceous  towards  chin  and  darker  on  sides  posteriorly  and  blending 
into  the  Antique  Brown  of  the  rest  of  the  under  parts;  chest  with  rather 
broad,  somewhat  obscurely  defined,  shaft  stripes  of  Ochraceous  Buff;  flanks 
and  under  tail  coverts  darker  brown,  about  Brussels  Brown;  under  wing 
coverts  the  color  of  throat  and  win,*;  liniii<i;  paler,  about  Cinnamon  Buff. 
The  bill  is  shorter  than  in  ucayalae,  but  the  same  height  at  nostril,  the 
wing  a  little  shorter  and  tail  a  little  longer;  the  wing  formula  slightly 
different,  the  third,  fourth  ami  fifth  primaries  (from  without  i  the  longest 
and  eciual  in  length;  the  tail  is  less  rotmded,  the  outer  rectrix  being  but  15 
mm.  slioi'ter  than  next,  while  the  second  is  but  4  mm.  shorter  than  third, 
with  the  remainder  subequal. 

Measurements:  {3  S  $  and  1  9 )  length  (in  flesh)  206,  208,  210,  203 
mm.;  wing.  100,  100.  99,  95  mm.;  tail,  90,  91,  88,  85  mm.;  bill,  20.5,  21,  20, 
21mm.;  bill  (heighth  at  nostril)  8,  8,  7.5,  7.5  mm. 

Remarks:  In  addition  to  the  type,  two  males  and  one  female  were  taken 
at  Sta.  Ana.  It  was  not  s(>en  at  any  other  collecting  station.  It  is  appar- 
ently a  rare  bird,  since  but  four  were  taken  by  two  colleclor>  in  three  weeks. 
Its  habits  are  much  like  those  of  Phihjdor,  although  not  usually  seen  so 
high  up  in  the  trees  or  as  low  down  as  Automolus  usually  is  found. 

Sittasomus  griseicapillus  viridis,  subsp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz.  Bolivia,  alt.  2200  feet. 
No.  120634,  A.N.S.P.,  6  adult,  collected  July  31,  1934  by  M.  A.  Carriker, 
Jr.,  original  No.  9322. 
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Diaynotiiti:  Differs  from  all  other  races  of  S.  griseicapillus  in  the  uniform 
olive  green  color  of  both  upper  and  under  parts.  The  pileum  and  mantle 
are  between  Citrine  Drab  and  Dark  Olive,  with  a  slight  russet  wash  on 

posterior  portion  of  tlie  mantle:  rump  and  upper  tail  covert?  between 
Oehraecous  Tawny  and  Aiiti(nie  Brown;  wing  coverts  dusky  brown,  edged 
with  dull  Hazel  (very  narrowly) ;  narrow  edgings  of  primaries  and  secon- 
daries dull  Hazel;  tertials  and  tail  bright  Tawny,  tail  a  little  darker;  whole 
of  under  parts  (except  pale  cinnamon  rufous  under  tail  coverts)  uniform 
Bufty  Olive;  under  wing  coverts  and  patch  at  base  of  inner  remiges  cream 
color. 

Ronarks:  In  addition  to  the  ty])e  there  are  2  S  S  from  Tcoponte;  1  $ 
from  Calabatea;  1  9  from  Sta.  Ana  and  1  9  from  Chatarona.  The  wliole 
series,  with  the  excejjtion  of  tlie  Chatarona  bird,  is  very  tiniform,  but  the 
latter  is  an  inter<>rade  between  viridifi  and  (jriscicapHh(s  of  north  Argentina 
and  sotith  Bolivia,  showinsj,  considerable  tawny  wash  on  the  breast  and 
abdomen,  wliile  the  upper  i)arts  are  jialer  olive. 

Com])ared  with  a  large  series  of  griseicapillus  from  n.  Argenima  and  s. 
Bolivia,  up  to  Sta.  Cruz  (in  Carnegie  Museum).  This  series,  however,  is 
not  uniform  either,  the  birds  from  Palmarito,  Rio  Quiser,  and  Samaipata 
are  more  yellowish  tawny  below,  like  the  Chatarona  bird.  None  are  as 
dark  green  above  or  below  as  the  upper  Beni  birds  (viridis),  and  are 
obviously  intergrades  between  typical  griaeicapUlus  and  viridis. 

Lepidocolaptes  angustirostris  immaculatus,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes).  Dept.  Beni,  Bolivia.  No.  120()17, 
A.N.S.P.,  S  adidt,  collected  September  19,  1934  by  M.  A.  Carriker,  Jr., 
original  No.  10070. 

l))(i(liwsis:  Differs  from  all  other  races  of  the  angustiro.-^tris  grou])  in 
having  tlic  ciUirc  under  i)arts  immaculate  white,  with  just  a  faint  suggestion 
of  creamy  wash,  and  with  barely  a  trace  of  pale  buffy  brown  on  the  tips  of 
the  longest  under  tail  coverts. 

It  is  nearest  to  hivittatus  in  the  color  of  the  upper  parts,  but  differs  from 
that  race  in  the  paler  cinnamon  rufous  of  tlie  upper  parts  (a  shade  darker 
than  Cinnamt)nj;  absence  of  the  broad  ocliraceous  stripes  on  the  ui)per 
mantle;  paler,  more  grayish  sooty  pileum  (Clove  Brown),  with  narrower, 
pure  white  streaking,  and  with  the  entire  superciliary  stripe  white  from  the 
lores  to  the  nape ;  and  finally  in  having  the  under  parts  pure  white,  with  no 
trace  of  streaking;  broad  postocular  strijie  black;  auriculars  ahnost  entirely 
white  (creamy  wiiite  in  hivittatus  with  slight  dusky  feather  edgings). 

Remarks:  Two  $  S  (including  the  type)  and  4  9  9  taken  at  Chata- 
rona, between  September  15th.  and  30th.  They  were  fotmd  in  the  low, 
scattered  trees  on  the  open  |)ampa  Tiie  Chatarona  birds  were  com- 
pared witli  2  skins  of  L.  a.  coronatus  from  Santarem,  Brazil,  and  with  10 
skins  of  hirittdtus  from  Sta.  Cruz,  Bolivia,  all  in  the  collection  of  the 
Carnegie  ^Museum. 
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Dendrocolaptes  picuxnnus  australis,  subsp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  altitude  2,200 
feet.  No.  120657,  A.X.S.P.,  S  adult,  collected  July  26,  ld34,  by  M.  A. 
Carriker,  Jr.,  original  No.  9291. 

Diagnosis:  Nearest  to  D.  p.  validus  of  Peru,  but  differing  as  follows: 

Upper  parts  darker  brown  (Brussels  Brown),  concolorous  with  pileum  (in 
validus  the  pileum  is  decidedly  blackish  towards  the  bases  of  the  feathers) ; 
auricuiars  largely  cinnamon  ochraceus  (instead  of  cream  color)  and  with 
leeNS  dusky  streaking ;  mantle  with  no  trace  of  black  spotting  or  cross  bars, 
and  with  the  black  spots  on  the  wing  coverts  obsolete;  no  fulvous  shaft  lines 
on  the  rump  (shaft?  chestnut);  nearly  the  whole  of  the  throat  creamy 
ochraceous  with  much  less  dusky  sjKitting  along  the  edges  of  the  feathers 
of  the  posterior  portion;  the  fulvous  shaft  stripes  on  the  chest  more  tapering 
(not  parallel  sided)  and  sharply,  but  narrowly  bordered  with  black  (as  in 
validus),  but  without  the  black  dots  on  each  side  of  the  feathers,  except 
slightly  on  forencck;  the  barring  of  the  lower  breast,  abdomen  and  crissum 
much  narrower  and  broken  at  the  shaft;  l)lack  bars  on  imdcr  wing  coverts 
much  narrower  and  somewhat  broken.  The  barring  of  the  abdomen  scarcely 
reaches  over  the  breast,  while  in  validus  it  covers  the  whole  of  the  breast 
and  the  lower  edge  of  chest,  while  the  pale  stripes  of  the  chest  extend 
finther  backward  in  australis;  hair  lines  on  mantle  finer  and  less 
conspicuous. 

Remarks:  In  addition  to  tlie  tyi)e.  two  9  9  were  taken  at  Calabatea, 
at  4.500  feet.  Three  skins  in  the  Carnegie  Museum  from  Incachaca, 
Bolivia  belong  to  this  new  form.  Com})ared  with  three  toi)otypes  of  validus 
from  San  Juan  de  Perene,  and  another  male  from  Puerto  Yessup,  Dept. 
Junin,  Peru. 

Laniisoma  cadwaladeri,  sp.  nov. 

Type  (and  only  specimen)  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz, 
Bolivia,  altitude  2,200  feet.  No.  120103,  A.N.SJ*.,  S  adult,  collected  July 
19, 1934,  by  M.  A.  Carriker,  Jr.,  original  No.  9148. 

Diagnosis:  Crown  and  nape  black;  upp(  r  parts  dark  olive  green;  under 
parts  deep,  rich  yellow,  with  a  few  black  spots  on  tlie  sides  of  the  chest  and 
breast,  and  with  the  flanks  sparsely  barred  with  black. 

Drsrription  of  the  tj/pc:  AMiole  jiileum,  loral  and  suboeular  region  and 
a  narrow  stripe  under  the  eye,  black;  nasal  plumes  reddish  orange,  forming 
a  short  line  across  the  front  on  each  side  of  the  base  of  the  eulmen ;  auricu- 
iars, sides  of  neck,  back,  rump  and  upper  tail  coverts  between  Ivy  and  Yew 
Green;  wings  blackish,  lesser  and  median  coverts  the  color  of  the  back; 
greater  primary  coverts  black;  primaries  narrowly  edged  with  dull  olive 
basally,  remainder  of  remiges  with  outer  webs  the  color  of  the  back;  entire 
under  parts  rich  yellow,  about  Lemon  Yellow,  with  shading  of  Lemon 
Chrome  on  the  chest  and  sides  of  throat,  with  flanks,  vent  and  crissum 
nearer  to  sulphur;  a  few  feathers  on  the  sides  of  the  chest  and  sides  of  breast 
with  two  or  three  broken  black  bars,  but  with  yellow  tips;  flanks  coarsely 
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barred  witii  black,  the  yellow  interstices  wider  than  the  black  bars,  but  with 
feathers  broadly  tipped  with  yellow;  under  tail  coverts  with  a  few  black 
spots  on  the  apical  portion;  under  wing  coverts  and  axillars  pale  Sulphur, 
lining  of  wing  whitish  on  the  ba>al  half.  The  first  three  primaries  are 
pointed  and  slightly  emarginate,  but  the  fourth  is  deeply  emarginate  and 
narrow  on  the  apical  portion  (15  mm.  wide)  and  with  the  tip  slightly  turned 
outward  (as  in  L.  elegans).  Length  (in  flesh),  186  mm.;  wing,  102  mm.; 
tail,  65  mm.;  iris  brown;  bill  black,  mandible  pale  bluish  horn;  feet  bluish 
olive. 

Remarks:  Unfortunately  the  female  of  this  rare  bird  was  not  secured 

and  until  it  is  known  there  will  always  remain  the  question  of  its  relation- 
ship to  L.  buckle yi  (from  the  Rio  Napo,  Ecuador),  which  is  known  only 
from  two  females  and  two  nestlings.    Nevertheless,  after  carefully  analyzing 

the  differences  between  tlio  sexes  in  L.  elegans,  and  comparing  them  with 
L.  buckleyi,  I  feel  certain  that  the  female  of  cadwaladeri  will  prove  to  be 
quite  distinct  from  buckleip. 

In  L.  ele(ian>t  the  male  is  marked  over  nearly  the  whole  of  the  chest  and 
breast  with  heavy,  somewhat  concentric,  black  bars.,  and  the  female  is 
heavily  lunulatcd  witli  black  over  the  cufirc  under  parts.  In  burklei/i  the 
female  lia>  the  under  parts  marked  by  coarser  and  more  nmnerous  blackish 
markings  than  in  the  female  of  clcgatis.  Following  this  analogy,  the  male 
of  buckleyi  should  be  more  heavily  marked  with  black  on  the  under  parts 
than  elegans,  and  not  almost  immaculate  yellow  as  in  cadwaladeri. 

The  type,  and  only  specimen  secured,  or  seen,  was  taken  in  heavy  forest, 
amongst  the  undergrowth.  Although  much  time  was  spent  in  searching 
the  same  locality,  no  others  were  seen. 

I  am  ver\^  doubtful  about  this  bird  being  a  Cotinga,  seeming,  in  my 
opinion  to  have  closer  aflSnities  with  the  Pipridae. 

Tityra  cayana  braziliensis  fSwainson). 

I'saris  bmziliensi.'i  Swainson,  Anim.  Menag.,  p.  286,  Dec,  1837  (Northern  Brazil). 

One  fully  adult  female  of  this  form  was  taken  at  Chatarona,  near  Reyes, 
Dept.  Beni.  Bolivia.  I  have  seen  no  published  recorrl  for  this  =]^ocies  from 
Bolivia.  There  is  an  adult  female  in  the  Academy  colh^ction  tak(Mi  by 
Steinbach  at  Bucna  Vista,  Sta.  Cruz_,  which  is  intermediate  between  cayana 
and  braziliensis,  having  the  u])i)er  parts  and  bill  almost  typical  of  cayana, 
while  tlie  under  jnirts  approach  brazilianus  in  the  buffy  wash  and  heavy 
streaking,  but  there  is  no  streaking  on  the  lower  breast,  flanks,  abdomen  and 
crissum. 

The  Chatarona  bird  is  tyjiical  braziliensis,  havmg  the  whole  pileum 
streaked  with  black  and  ashy  white;  the  back  washed  with  brownish  (most 
posteriorly)  and  the  whole  of  the  upper  parts,  including  the  ui)per  tail 
coverts,  heavily  streaked  with  black.  The  entire  under  parts  are  heavily 
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streaked  with  black  and  washed  witli  buff,  only  on  the  lower  fianks.  lower 
belly  and  crissum  the  streaks  ai'e  narrower  and  more  sparse.    The  bill  iss 
blaek,  leaden  blue  below,  with  the  base  ul  the  maxilla  reddish  flesh  ''. 

Ochthoeca  jelskii  boUviana,  svbsp.  noy. 

Type  from  Hichuloma,  Dept.  La  Paz,  Bolivia,  alt.  10,000  feet.  No. 
119725.  A.X.S.P.,  $  adult,  collected  January  8,  1935  by  M.  A.  Carriker,  Jr., 
original  No.  11067. 

Similar  to  0.  j.  jelskii  and  0.    apodionota  of  central  and  north  Peru  in 

the  >-ellow  front  and  supra-Ioral  area,  lono;  wliite  superciliaries  and  chestnut 
win<j;  bars.  l)ut  differing  radically  in  other  characters. 

Whole  pileum  and  nai)e  Dusky  Neutral  Gray ;  mantle  Dark  Mouse  Gray, 
becoming  more  brownish  posteriorly  and  with  rump  and  upper  tail  coverts 
dusky  Olive  Brown ;  median  and  greater  wing  coverts  black,  broadly  tipped 
with  Hazel,  slightly  darker  on  the  median  coverts,  forming  two  sharply 
marked  bars,  the  posterior  one  the  widest;  tertials  edged  with  pale  Hazel, 
and  inner  secondaries  with  pale  buff;  tail  uniformly  sooty  gray;  lores  black; 
entire  under  parts  Neutral  Gray,  paler  on  middle  of  throat  and  abdomen ; 
under  tail  coverts  Pale  Mouse  Gray;  under  wing  coverts  whitish,  freckled 
with  dusky.  Bill  and  feet  black.  Length  (in  flesh),  136  mm.;  wing,  68 
mm.;  tail,  62  mm. 

Remarks:  In  addition  to  the  tyjie.  1  9  adult  and  1  $  immature  were 
taken  at  same  locality.  In  spodiorwtd  the  mantle  is  chestnut  l)ro\vn.  brighter 
on  the  rump  and  ocliraceous  on  the  upper  tail  co\-ert<,  while  the  under  parts 
are  much  i)a!('r  uray,  with  more  while  on  the  abdomen. 

In  jel.skii  the  i)ileum  is  dark  brown  and  the  back  rich  cliestniU  brown, 
with  the  runiji  and  upjier  tail  coverts  l)i-ight  chestnut  rufous,  while  the 
posterior  portion  of  the  superciliari(^s  are  bulYy  white,  the  lower  abdomen 
and  crissum  buft'y  ciimamon  and  flanks  darker  cinnamon  and  with  the 
throat  and  chest  dark  ashy  as  in  spodionota. 

It  has  become  again  necessary  to  split  up  the  0.  cUbidiadema  group  as 
arranged  by  Dr.  Hellmayr.  In  a  previous  i)aper»  I  have  separated  this 
group  into  two  parts,  viz.:  0.  albidiadema  and  0.  pulchella,  due  to  the  fact 
that  races  of  both  of  these  species  were  found  together  at  Leymebamba, 
Peru.  Now,  due  to  the  fact  that  0.  p.  pulchella  was  taken  together  with 
the  above  described  new  race  of  jelskii,  it  becomes  imperative  to  separate 
ihe  piUchella  group,  and  the  races  of  the  two  species  may  be  arranged  as 
follows: 

O.  p,  pulchella  Sclater  and  Salvin  (North  Bolivia  and  south  Peru) . 

O.  p.  similis  Carriker  (Dept.  Amazonas,  Peru). 

0.  j.  jrlsh-il  Taczanowski  (Northwest  Peru  and  southwest  Ecuador). 

O.  j.  ,spo(liunota  Berlei)sch  and  Stolzmann  (Depts.  Junin  to  Cuzco,  Peru). 

0.  j.  boliviana  Carriker  (North  Bolivia). 

3  Proc.  Acad.  Nat.  Sciences  Phila..  Vol.  LXXXV,  1933,  p.  23. 
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Gubernetes  yetapa  benii,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes),  Dept.  Beni,  Bolivia,  altitude  700 
feet.  No.  119738,  A.X.S.P..  s  adult,  collected  September  18,  1934,  by  M. 
A.  Carriker,  Jr.,  original  No.  10042. 

Diagfio.sis:  Difft  rs  from  G.  y.  yetapa  chiefly  in  the  extent  of  the  chestnut 
pectoral  collar.  This  area  i>  much  reduced  on  the  sides  of  the  neck  and 
sides  of  head,  covering  but  little  more  than  iialf  of  the  ear  coverts,  tlie  upper 
third  being  plain  slate  gray ;  the  collar  narrows  abruptly  towards  the  middle 
of  the  throat,  where  it  is  almost  broken;  the  whole  post-ocular  stripe  is 
narrower;  the  abdomen  with  more  white,  and  the  lining  of  the  wing  pale 
sulphur  instead  of  white.  The  length  of  the  wing  is  the  same  in  the  two 
rac(\s.  but  the  tail  is  longer  in  the  new  form,  being  285  mm.  against  about 
200  nun. 

Remarks:  In  addition  to  the  type_.  a  female  was  taken  at  the  same 
place,  both  breeding  birds.  Compared  with  one  skin  from  south  Brazil  and 
two  from  the  Argentine  Chaco.  The  character  of  the  ijectoral  collar  is 
constant,  and  very  pronounced,  but  the  otliers  mentioned  above  may  not 
all  hold  good  in  a  series. 

Cnemarchus  erythropygius  bolivianus,  subsp.  nov. 

Type  from  (east  of)  La  Cumbre,  Yungas  R.  R.  Dept.  La  Paz,  Bolivia, 
altitude  13.000  feet.  Xn.  119706,  A.X.S.P.,  $  adult,  collected  January  11, 
1935,  by  M.  A.  Carriker,  Jr.,  original  No.  11096. 

Diagnosis:  Differs  from  C.  e.  erythropygius  of  Ecuador  as  follows: 

The  wliite  of  the  front  extends  up  to  a  point  over  the  middle  of  the  eye, 
while  the  rest  of  the  })iletmi  is  Light  X^eutral  Gray  (instead  of  slate  gray), 
which  color  extends  further  backward  over  the  nape;  auriculars  and  sub- 
orbital region  is  Neutral  Gray  (instead  of  Dark  Neutral  Gray) ;  rump, 
upper  tail  coverts  and  rectrices  paler,  Ochraceous  Tawny,  instead  of  Cinna- 
mon Rufous;  the  black  tips  of  the  rectrices  shorter,  (20-21  instead  of  32-35 
nun.);  greater  extent  of  white  on  throat  and  foreneck;  whole  breast  more 
ashy;  abdomen  and  under  tail  coverts  paler  rufous,  as  well  as  under  wing 
coverts  and  axillars.  The  wings  and  tail  are  slightly  longer,  but  the 
amount  insignificant. 

Remarks:  In  addition  to  the  type  an  adult  female  was  taken  at  the 
same  place,  probably  a  pair.  A  male  from  Atuen,  above  Leymebamba, 
Peru,  is  intermediate  in  some  characters  between  the  two  races,  having  the 
head,  throat  and  breast  as  in  holivianuSj  but  the  color  of  the  rump  and  tail 
like  erythropygius,  also  the  extent  of  black  on  tijis  of  rectrices.  This  seems 
to  be  the  first  record  for  the  species  south  of  Cuzco,  Pern.  The  Cuzco  birds 
are  probably  intermediate.  Apparently  a  rare  bird  everywhere,  ranging 
between  11,000  and  13,000  feet. 

Compared  with  an  adequate  series  from  Mt.  Pichincha,  Ecuador. 
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Satrapa  icterophrys  hellmayri  (Chubb). 

Sisopygus  heUmayri  Chubb.  Bull.  Brit.  Orn.  Club,  XXIX,  p.  63,  1907  (Tapacari, 

Dept.  Cochabamba,  Bolivia). 

I  have  before  me  3  S  S  and  1  9  of  this  form,  taken  at  Chatarona,  Dept. 
Beni.  Bolivia,  wliich  I  liavc  compared  with  2  $  $  and  1  9  of  the  *ame 
race  from  Incachaca,  Dept.  Cochabamba.  and  with  7  skin?  of  icterophrys 
from  Argentina  and  soutli  Brazih  The  Incachaca  birds  are  near  enough  to 
the  type  locality  of  hellmai/n  to  leave  no  doubt  hut  that  they  are  the  same. 
Unfortunately  Chubb  had  an  immature  bird  for  the  tyj^e  of  hellmayri,  with 
streaks  on  the  breast,  which  doubtless  misled  Dr.  Hellmayr  in  his  conclu- 
sions as  to  the  validity  of  Chubb's  race.  The  seven  skins  from  the  Rio 
Beni  and  Cochabamba  were  collected  in  January,  June,  and  September,  and 
all  are  adult  birds,  some  fresher  than  others,  but  all  in  good  plumage. 
S.  hellmayri  may  be  separated  from  icterophrys  by  its  smaller  size,  much 
more  slender  bill,  and  by  the  color  of  the  upper  parts,  which  are  much 
darker  green  (close  to  Jade  Green)  and  slightly  mottled  with  dusky  centers 
to  the  feathers  (uniform  olive  green  in  icterophrys) ;  the  whole  pileum  and 
nape  is  Neutral  Gray  with  a  slight  olive  green  wash,  more  pronounced  on 
the  front  and  very  slight  on  the  nape.  The  pale  edgings  of  the  wing 
coverts  and  secondaries  are  not  any  whiter  than  in  icterophrys,  as  stated 
by  Chubb,  but  they  are  less  in  extent. 

Myiophobus  inomatus  Carriker. 

Proc.  Acad.  Nat.  Sci.  Phila.,  Vol.  LXXXIII,  1931,  p.  461.  (Sto.  Domingo,  Peru.) 

It  is  of  interest  to  note  that  two  more  males  of  this  rare  little  Flycatcher 
were  taken  by  the  author  at  Sandillani,  Bolivia,  in  December,  1934,  which 
are  exactly  like  the  type  specimen.  The  range  of  the  species  is  apparently 
continuous  from  southeast  Peru  at  least  as  far  south  as  Cochabamba, 
Bolivia. 

Onychorhynchus  coronatus  orbignyianus,*  subsp.  nov. 

Tyi)e  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  alt.  2200  feet. 
No.  119876.  A.X.S.P.,  9  adult,  collected  July  11,  1934,  by  M.  A.  Carriker, 
Jr.,  original  No.  9005. 

Diagnosis:  Similar  to  (J.  c.  castelnaui  of  northeast  Peru  in  general 
coloration,  and  in  having  unbarred  upper  tail  coverts,  but  differs  from  that 
form  as  follows:  Bill  slightly  smaller  and  paler  colored;  the  basal  portion 
of  the  tail  both  above*  and  below  and  the  tipper  tail  coverts  very  much  paler 
(between  Warm  Buff  and  Antimony  Yellow)  ;  in  castelnaui  the  whole  tail  is 
nearly  uniform  in  color,  being  but  slightly  paler  on  the  basal  portion  of  the 
outer  webs,  while  in  orhignyianus  the  tips  of  the  rectrices  are  fully  as  dark 
as  in  castelnaui,  but  fade  rapidly  in  color  towards  the  base;  the  dusky  bars 
on  the  chest  are  narrower  and  much  less  conspicuous,  while  the  throat  is 


*  Named  in  honor  of  d'Orbigny,  who  took  the  first  Bolivian  specimen  at  Yuracares. 
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more  ciTamy  wliitc.  Lonfrtli  of  wing  and  tail  about  the  same.  Tn  castchiaui 
the  maxilla  is  black  and  mandible  dark  brownish,  while  in  orbignyianus  the 
maxilla  is  bro^^-nish  black  and  mandible  yellowish  brown. 

Remarks:  In  addition  to  the  type,  another  $  was  taken  at  Sta.  Ana, 
a  S  and  a  9  at  Chiniri,  Rio  Kaka,  and  a  S  juv.  at  Rurrenabaque,  Rio 
Beni.  They  were  compared  with  two  females  of  castelnaui  from  El  Tingo, 
Rio  Huallaga,  Peru. 

The  juvenal  male  is  in  very  interesting  plumage.  About  six  long  crest 
feathers  are  present,  ochraceous  in  color  and  barred  with  black ;  the  colored 
crest  feathers  are  just  appearing,  being  still  in  the  sheathe,  but  showing  the 
purple  tips;  the  whole  of  the  upper  parts  (except  the  ochraceous  upper  tail 
coverts)  are  pale  creamy  ochraceous,  heavily  barred  with  black,  while  the 
whole  of  the  under  parts  fexe(>pt  the  abdomen  and  crissum)  are  thickly 
covered  with  narrow  blackish  bars;  the  bill  is  very  much  smaller  than  in 
the  adults. 

Tolmomyias  ilaviventris  subsimilis,  subsp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  altitude  2200 
feet.  No.  119902,  A.N.S.P.,  B  adult,  collected  July  31,  1934  by  M.  A. 
Carriker,  Jr.,  original  No.  9320. 

Diagnosis:  Nearest  to  T.  f.  jtaviventris  of  eastern  Amazonia  (Obidos 
and  Santarem)  and  much  further  removed  from  T.  /.  borbae,  whose  range 
lies  between  the  two.  Differs  fi'om  borbae  as  follows:  lMitii'(>  upper  parts 
decide(lK-  more  yellowish  olive  and  under  parts  \-ery  niueh  more  yellowish, 
especially  on  the  throat  and  abdomen,  wliich  arc  almost  as  yellow  as  in 
aurulentus  of  Colombia.  Compared  with  jtaviventris,  we  find  it  closer,  but 
it  lacks  entirely  the  fulvous  tinge  on  the  throat  and  chest,  while  the  abdomen 
is  deeper  sulphur;  the  upper  parts  are  about  the  same,  perhaps  a  little 
duller  olive;  the  bill  is  almost  the  same  size  and  shajie  but  is  differently 
colored.  In  jlavivcntris  the  mandible  is  entirely  flesh  colored,  or  yellowish 
flesh,  while  in  svhsimilis  only  the  basal  portion  is  flesh,  the  remainder  black 
or  leaden  blackish. 

Remarks:  This  seems  to  be  the  first  record  of  the  occurrence  of  T. 
jtaviventris  in  Bolivia.  In  addition  to  the  type,  2  $  B  and  1  5  were  taken 
at  Sta.  Ana  and  2  B  $  and  1  5  at  Huanay,  near  the  mouth  of  the  Rio 
Mapiri.  I  have  compared  this  series  with  a  topotypical  series  of  T.  /. 
vindiceps  from  Peru,  from  which  they  are  quite  distinct;  with  a  large  series 
of  T.  f.  barbae  from  the  Rio  Funis  and  an  equally  large  series  of  jtaviventris 
from  Obidos  and  Santarem,  Rio  Amazon.  Logically,  these  Bolivian  birds 
should  be  barbae,  and  it  is  rather  unusual  to  find  them  more  nearly 
resembling  the  lower  Amazonian  form. 

Todirostrum  cinereum  intermedium,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes),  Dept.  Beni.  Bolivia.  No.  119903, 
A.N.S.P.,  i  adult,  collected  September  20,  1934  by  M.  R.  Carriker,  original 
No.  10085. 
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/>/>((//? OS- fx:  TnternuHliate  between  T.  c.  rolornini  of  e:i-t  I^olivia  and 
?outli  Brazil,  and  T.  c.  peruanum  of  east  Peru,  from  tlie  I'l'iibamba  north. 
Dilfers  from  coloreum  in  the  greater  extension  of  the  black  over  the  pileuiii 
(to  back  of  eye) ;  less  amount  of  yellow  on  the  nasal  plumes,  and  back 
greenish  cinereous  (about  Slate  Olive)  instead  of  olive  green,  only  the  rump 
and  upper  tail  eovcrts  being  about  Grape  Green;  tips  of  reetriees  pure 
white  (instead  of  creamy  white)  and  less  in  extent;  bill  shorter  and  more 
blunt  towards  tlie  tip. 

From  'peruanus  it  differs  as  follows:  Nasal  plumes  tipped  with  yellow 
(absent  in  -peruanus) ;  less  extent  of  black  on  top  of  head;  back  Slate  Olive 
instead  of  dark  cinereous;  rump  and  upper  tail  coverts  Grape  Green  instead 
of  uniform  cinereous;  white  tips  on  reetriees  longer. 

Remarks:  The  tyjie  was  the  only  specimen  secured,  but  it  is  a  fully 
adult.  l)reeding  l)ird  in  fresh  plumage,  and  so  distinct  from  the  other  known 
races  that  1  do  not  hesitate  in  giving  it  a  name. 

Idioptilon  rothschildi  albopectus,  subsp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  Paz,  Bolivia,  altitude  2200 
feet.  No.  119930,  A.N.S.P.,  3  adult,  collected  August  1,  1934,  by  M.  A. 
Carriker,  Jr.,  original  No.  9344. 

Diagnosis:  Shape  and  por])ortionate  length  of  wing  and  tail  the  same 
as  in  /.  r.  rothschildi,  also  the  shape  of  the  l)ill,  except  that  it  is  somewhat 
thinner  and  more  slender  (narrower  at  the  base).  The  up])er  parts  are 
slightly  more  yellowish  olive  (Serpentine  Green),  as  well  as  the  edging  of 
the  reetriees;  pileum  concolorous  with  mantle,  without  dusky  centers  on 
feathers;  white  supra-loral  streak  the  same,  also  the  pale  sulphur  wing-bars, 
but  the  yellow  edgings  on  primaries  less  conspicuous. 

In  rotJiscliitdi  the  whole  of  tlie  under  parts  are  more  dusky  gray  (about 
Smoke  (irayL  with  pale  suli)hur  yellow  striations  on  the  throat  and  breast, 
with  the  abdomen  and  crissum  very  pale  soiled  sulphur,  while  in  albopectus 
the  under  parts  are  largely  whitish,  with  the  breast  pale  soiled  buff,  the 
throat  with  distinct  dusky  striations  and  the  breast  with  fainter  ones;  the 
feathers  of  the  throat  and  lower  })reast  are  ashy  subterminally,  which  color 
shows  through  somewhat;  the  al)(lomen  and  flanks  are  i)ure  white,  with  the 
vent  and  crissum  pale  sulphur;  the  under  v.ing  coverts  are  Keed  Yellow^ 
with  the  lining  of  the  wing  whitish. 

Iris  straw  color:  bill  black,  the  tomia  flesh;  feet  leaden  blue.  Length,, 
males  (in  flesh),  121  to  129  (average  125  mm.)  ;  wing,  51  to  55  (av.  53  mm.) ; 
tail.  45  to  54  (av.  49  mm.).  Females;  Length,  108,  110  mm.;  wing,  48,  47 
nun. :  tail,  40,  38  mm. 

Remarks:  In  addition  to  the  type  there  were  taken  at  Sta.  Ana  1  S  and 
1  $  ;  at  Huanay,  1  $  ;  at  Teoponte,  1  6  ;  at  Rurrenabaque,  2  s  3  .  Com- 
pared with  a  single  male  of  rothschildi  from  French  Guiana,  in  the  American 
Museum  of  Natural  History.  The  genus  has  hitherto  been  known  from  but 
a  few  specimens  of  /.  rothschildi  from  French  Guiana,  and  to  find  a  closely 
related  representative  form  on  the  upper  Rio  Beni,  is  rather  astounding. 
There  can  be  no  doubt  of  the  correct  determination  of  the  Bolivian  birds. 
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Mr.  Zimmer,  of  the  American  Museum  of  Natural  History  assisted  me  in 
the  comparison,  and  his  opinion  agreed  with  my  own.  The  bird  is  easily 
recognized  by  the  shape  of  the  bill,  resembling  very  much  that  of  Oncostoma, 
but  with  the  maxilla  less  decurved. 

Yanacea  alpina  boliviana,  subsp.  nov. 

Type  from  above  Kl.  50,  Yiingas  R.  U.,  Dept.  La  Paz,  l^olivia.  altitude 
13,500  feet.  No.  119967.  A.N.S.P.,  9  adult,  collected  January  9,  1935,  by 
M.  A.  Carriker,  Jr.,  original  No.  11092. 

Diagnosis:  Similar  to  Y.  a.  alpina  from  the  Dept.  of  Ancash,  Peru,  but 
differs  from  the  nominate  form  as  follows:  Front  of  pileum  almost  entirely 
black,  with  but  a  mere  trace  of  pale  feather  edgings;  the  white  occipital 
patch  more  extensive  posteriorly  and  the  crest  plumes  shorter;  white  wing 
bars  wider,  as  well  as  the  wh'itv  edgings  of  the  tertials;  the  silvery  white 
edgings  of  the  tlii'oat  feathei's  more  conspicuous  and  the  abdomen  pure 
white  (not  pale  sulphur  j ;  under  wing  coverts  pure  white  instead  of  buffy 
white.   Size  the  same. 

Remarks:  The  taking  of  a  closely  related,  representative  form  of  this 
monotypic  genus,  so  far  from  the  type  locality  of  the  genotjrpe  is  quite  a 
notable  event.  But  one  pair  was  seen,  both  of  which  were  shot,  but  the 
male  could  not  be  found. 

Tyrannulus  elatus  benii,  subsp.  nov. 

Type  from  C'liatarona  (near  Reyes  i.  T^cpt.  Beni,  Bolivia.  No.  120066, 
A.N.S.P..  S  adult,  collected  September  24,  1934,  by  M.  A.  Carriker,  Jr., 
original  No.  10177. 

Diagnosis:  In  some  respects  this  race  resembles  T.  c.  vlatus  and  in  others, 
T.  e.  panamcnsis,  differing  from  both,  but  closer  to  pananx  n.'^is.  The  throat 
is  even  whiter  than  in  panamcnsis,  while  the  abdomen  and  crissum  are 
duller,  more  olive  yellow  than  either;  the  coronal  spot  is  deep,  rich  yellow 
and  the  amount  of  1)1  a  ck  on  median  line  of  pileum  is  about  as  in  panamensis; 
the  sides  of  the  head  and  auriculars  are  paler  ashy,  with  more  white  around 
tlie  eye.  while  the  ])ale  ashy  su]K'rciliaries  are  wider  and  more  conspicuous 
than  in  the  other  races;  the  wing  bands  are  pale  sulphur  (not  white)  and 
the  edgings  of  the  secondaries  deeper  sulphur;  the  wings  are  blacker;  the 
under  parts  from  the  tliroat  to  the  crissum  are  almost  uniform  grayish,  olive 
yellow,  only  a  small  spot  in  the  center  of  the  abdomen  being  pure  yellow, 
while  in  panamensis  the  whole  of  the  lower  breast,  abdomen  and  flanks  are 
clear  sulphur  yellow. 

Remarks:  A  single  female  was  taken,  also  at  Chatarona,  in  addition  to 
the  type.  Both  birds  are  in  full,  fresh  plumage,  the  type  with  gonads 
slightly  enlarged.  The  length  of  the  wing  is  about  as  in  panamensis,  but 
the  tail  is  shorter.  Wing  (type),  55  mm.;  tail,  44  mm.;  female,  wing,  61 
mm. ;  tail,  43  mm. 
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Thryothorus  leucotis  guarayanus  (  Lalresnaye  and  d  (Jrbign\j. 

Troglodytes  guarayana  Lafresnaye  and  d'Orbigny,  Syn.  Av.,  1,  in  Mag.  Zool.  7, 
cl.  2,  p.  26,  1837. 

A  common  species  at  Chatarona.  Dr.  Hellmayr  has  made  guarayanua 
a  distinct  species  (Birds  of  the  Americas,  vol.  XIII,  p.  158),  for  what  reason 
I  cannot  understand,  unless  he  confused  it  with  T.  leucotis  rufiventris.  He 
compares  guarayanus  with  rufiverUris  (of  which  we  have  skins  from  Matto 
Grosso)  instead  of  7. 1.  jteruanuSt  its  nearest  relative. 

His  descriptions  and  comparisons  are  excellent  and  I  cannot  help 
believing  that  \\o  meant  to  make  rufivcntris  a  distinct  species  and  guara- 
yanuii  a  race  of  T.  leucotis,  of  which  it  obviously  is.  At  all  events,  that  is 
what  should  be  done,  since  the  long,  differently  shaped  bill,  and  large  size  of 
rufiventris,  certainly  entitle  it  to  specific  rank. 

Henicorhina  leucophrys  boliviana  Todd. 

Proc.  Biol.  Soc.  Wash.,  45,  p.  10,  1932.  (Incachaca,  Dept.  Cochabamba,  Bolivia.) 

We  have  a  series  of  five  skins  of  this  form  taken  at  Calabatea  and 
Sandillani,  Dept.  La  Paz.,  which  have  been  compared  with  Cochabamba 
material  and  found  to  be  exactly  the  same.  Compared  with  a  large  series 
of  H.  I.  leucophrys,  including  two  topotypes  from  Huacapistana,  Peru,  but 
no  specimens  seen  from  the  region  between  Dopts.  of  Junin  and  Puno, 
Peru.  All  birds  from  Junin  north  are  obviously  leucophrys,  but  those  from 
Oconeque,  Dept.  Puno  are  close  to  the  Bolivian  race,  though  not  typical, 
showing  a  slight  tendency  towards  the  northern  form. 

It  is  a  poorly  differentiated  race  at  best,  as  Dr.  Hellmayr  has  pointed 
out.  The  black  bars  on  the  abdomen  are  absent  in  all  five  of  the  skins  from 
Calabatea  and  Sandillani.  but  present  in  three  from  ( )coiic(  jiic.  but  not  in 
the  I'cniainder  of  the  Peruvian  series.  //.  /.  holii'idnd  may  be  di-linuiiislied 
by  the  'jircater  amount  of  white  on  the  sides  of  the  head,  ilarker,  slate-gray 
breast,  duller  brown  flanks,  and  by  more  or  less  blackish  edgings  on  the 
feathers  of  the  throat. 

Microcerculus  marginatus  boiivianus,  Mibsp.  nov. 

Type  from  Sta.  Ana,  Rio  Coroico,  Dept.  La  I'az.  Bolivia,  altitude  2200 
feet.  No.  121219,  A.N.S.P.,  6  adult,  collected  July  26,  1934,  by  M.  A. 
Carriker,  Jr.,  original  No.  9287. 

Diagnosis:  Nearest  to  M.  m.  marginatus,  from  which  it  differs  in  the 
much  (larker  coloration  of  the  under  i)arts  and  in  having  the  white  area 
below  almost  immaculate;  by  the  presence  on  the  sides  of  the  lower  breast 
and  upper  abdomen  (around  the  posterior  border  of  the  w^hite  area)  a 
considerable  blackish  area,  freckled  with  white;  the  flanks  are  darker  brown 
(Mmnmy  Brown),  with  no  rufescent  tinge  and  with  less  amount  of  the 
broken  l)lackish  barring  as  in  marginatus. 

Remarks:  A  series  of  seven  skins  from  Peru   (Huacamayo  and  La 

Pampa,  Dept.  Puno;  Perene  and  Puerto  Yessup,  Dept.  Junin;  Moyobamba, 
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Dei)t.  Aiiiazona>  l  are  all  very  uniform.  In  addition  to  the  type  of  bolwi- 
anus,  two  other  males  were  taken  at  Sta.  Ana  and  a  female  at  Teojionte. 
These  four  skins  are  also  very  uniform.  But  one  of  these  four  skins  shows 
any  dusky  feather  edging  on  the  breast,  and  but  just  a  trace  on  the  posterior 
portion.  Not  one  of  the  Peruvian  series  shows  heavy  dusky  markings  in 
the  white  area,  while  two  skins  have  a  minimum  amount,  about  like  the  one 
Bolivian  skin  (these  two  are  from  south  Peru).  All  of  the  Peruvian  series 
have  at  least  the  basal  half  of  the  mandible  flesh  color,  while  the  three 
males  from  Bolivia  have  the  entire  bill  blackish  (in  life),  while  in  the  single 
female  the  mandible  is  entirely  flesh  color.  All  are  apparently  adult,  in 
fresh  plumage,  but  none  showed  enlargement  of  the  gonads. 

Diglossa  brunneiventris  Lafresnaye. 
Rev.  Zool.,  1846,  p.  318  (Peru). 

A  common  bird  in  the  upper  Unduavi  valley,  also  taken  sparingly  near 
Calocoto,  below  La  Paz.  When  Mr.  Zimmer  reviewed  this  group  he  made 
brunneiventris  a  subspecies  of  carbonaria.  It  seems  to  me  that  this  treat- 
ment only  adds  confusion  to  the  situation  and  adds  nothing  to  our  knowledge 
of  the  relationship  of  the  two  birds.  D.  carbonaria  and  brunneiventris  are 
found  together  over  a  considerable  area  in  northern  Bolivia  (both  were 
taken  at  Calocoto)  and  there  is  no  indication  of  intergradation  between  the 
two.  The  color  pattern  in  the  two  species  is  so  different  on  the  under  parts 
that  I  fail  to  see  how  it  could  be  regarded  as  anything  but  specific,  especially 
since  there  are  no  intermediate  forms. 

Orochelidon  murina  cyanodorsalis,  subsp.  nov. 

Type  from  Hichuloma,  Yungas  Railway,  Dept.  La  Paz,  Bolivia,  altitude 
10,700  feet.  No.  121237,  A.N.S.P.,  $  adult,  collected  December  29,  1934, 
by  M.  A.  Carriker,  Jr.,  original  No.  10946. 

Diagnosis:  Somewhat  similar  to  0.  m.  murina  of  Ecuador  and  Peru,  but 
differs  from  that  form  in  having  the  entire  upper  parts  deep,  rich,  purplish 

violet  (shining  Dusky  Violet  Blue),  while  in  murina  this  area  is  shining 
Lily  Green;  the  under  tail  coverts  are  blacker  and  with  broad  tips  of  the 
bhie  of  back;  under  parts  are  more  grayish  sooty  (about  ]Mouse  Gray). 

Remarks:  Two  birds  from  Limbani,  south  Peru,  are  somewhat  inter- 
mediate between  the  two  races,  having  the  upi)or  i)arts  more  greenish,  and 
the  under  parts  darker,  as  in  the  Bolivian  birds.  Compared  with  eight  skins 
of  murina  from  Ecuador  an{l  six  from  Peru. 

Chlorothraupis  olivacea  frenata  Berlepsch. 

Chlorothraupis  jrenalu  licrlepsch,  Proc.  IV  Intern.  Orn.  Congr.  London,  1905,  p. 
349,  1907  (Marcapata,  Peru). 

Two  $  $  and  four  9  9  from  Chiniri,  Rio  Beni,  compared  with  eleven 
topotypical  skins  from  southeast  Peru;  with  six  skins  of  C.  olivacea  from 
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the  Choco,  Colombia ;  with  three  skins  of  C.  carmioli  from  Nicaragua  and 

with  one  skin  of  C.  stolzmanni  from  west  Ecuador. 

The  Bolivian  birds  are  exactly  like  the  La  Panii)a  series  from  southeast 
Peru.  There  can  be  little  fiuestion  of  the  specific  distinction  of  stolzmanni, 
but  it  si'ciii-  \)v>[  to  unite  the  other  three  I'oi'nis  under  oih'nccd  (the  oldest 
name),  so  that  carmioli  and  jrenata  become  subspecies  of  that  form. 

Sporophila  melanocephala  pallida,  subsp.  nov. 

Type  from  Chatarona  (near  Reyes),  Dept.  Beni,  Bolivia.  No.  119041, 
A.N.S.P.,  B  adult,  collected  September  20,  1934  by  M.  A.  Carriker,  Jr., 
original  No.  10092. 

Diagnosis:  Most  nearly  related  to  S.  m.  ochrascens  of  south  Brazil  and 
Bolivian  Chaco,  but  much  paler  on  under  i)art.s,  sides  of  neck  and  nuchal 
collar,  ■which  is  very  narrow  and  almost  broken  medially  and  with  less 
black  and  more  ashy  <2;ray  on  upi)er  parts. 

Descnption  of  type:  Piieum,  nape  and  sides  of  head  uniform  black; 
supraloral  and  sub-ocular  spot  white  (instead  of  ochraceous) ;  broad  band 
on  sides  of  neck  and  narrow  nuchal  collar  Liiilit  Buff;  mantle  black,  with 
scaj'julars  and  middle  back  clo^v  to  Pale  Neutral  (Iray:  lower  back  and 
rump  more  bufi'y  gray.,  with  a  broad  band  of  Cri'am  BufV  across  tlu'  middle 
of  the  rump;  upper  tail  coverts  and  tail  black,  the  former  with  slight  grayish 
edgings  and  the  latter  with  narrow  buflfy  gray  tips  (above) ;  throat  white; 
broad  pectoral  band  black,  wider  on  the  sides  of  the  chest  and  narrower  in 
the  middle;  rest  of  under  ])arts  uniform  Warm  Buff,  more  Cinnamon  Buff 
on  flanks;  rectrices  (below)  blackish,  with  broad  tips  of  Storm  Cray;  under 
wing  coverts  and  bases  of  remiges  white;  lesser  wing  coverts  Cream,  the 
inner  median  series  tipped  with  same  and  inner  greater  coverts  tipped  and 
slightly  edged  with  grayish  white;  large  speculum  at  base  of  primaries 
white  (not  ochraceous).  Female  Light  Brownisli  Olive  on  the  upper  i)arts, 
a  little  darker  on  the  wings,  lower  back  and  rumj);  tail  blackish,  edged  with 
color  of  the  back;  sides  of  head  and  sides  of  neck  Isabella  Color;  throat  and 
chest  between  Cinnamon  Buff  and  Clay  Color;  sides  of  breast  and  flanks 
darker,  between  Buckthorn  and  Dresden  Brown;  lower  breast,  abdomen  and 
crissum  Cream  Buff;  under  wing  coverts  and  bases  of  ciuills  white. 

Remarks:  I  have  compared  skins  of  S.  melanocephalus  from  Matto 
Grosso,  Rio  Parana,  Argentine  Chaco  and  Puerto  Penasco,  Paraguay;  also 
from  Palmarito,  Rio  San  Julian,  Bolivia.  The  series  of  skins  from  the  above 
mentioned  localities  sliould  contain  both  S.  m.  melanocephala  and  .S.  m. 
ochrascens,  but  1  can  find  little  or  no  constant  differences  to  sepai'ate  the 
two.  I  am  not  at  all  cei'tain  that  ochrascens  is  a  tenable  I'ace.  In  addition 
to  the  tyi)e  of  pallida,  there  are  two  adult  males,  two  immature  males  and 
1  adult  female,  all  from  Chatarona.  The  new  foi-m  is  easily  distinguisiied 
from  ni(  lanoc(  phala  and  ochrasa  ns  by  its  nuich  i)alei'  coloi'ation.  white 
lores,  throat  ami  wing  specuhun,  and  decidedly  gray  (instead  of  bufty 
brown )  color  of  area  surrounding  mantle. 
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Catamenia  analis  subinsignis,  subsp.  nov. 

Type  from  Sandillani.  Dept.  La  Paz,  Bolivia,  altitude  6800  feet.  No. 
119051.  A.N.S.P..  i  adult,  collected  December  11,  1934,  by  M.  A.  Carriker, 
Jr.,  orip;i!ial  No.  10685. 

Di(ujnosi><:  The  darkc-t  of  all  the  races  of  (imiUi<  and  mopt  nearly  related 
to  C.  a.  insignis  Zinuiier,  of  the  upper  Maranon  Valley  of  Peru,  agreeing 
with  that  form  in  the  absence  of  wing  speculum,  having  merely  the  outer 
edges  of  the  third,  fourth  and  fifth  primaries  white  at  their  bases,  and  mostly 
concealed  by  the  greater  primary  covert?. 

The  uj)per  parts  are  darker  than  in  insignif^  (Slate  Gray  I  and  the  under 
parts  uniformly  Deep  Gull  Gray,  with  only  a  very  small  spot  of  soiled 
white  at  the  vent,  and  with  the  white  area  on  the  outer  rectrices  shorter 
than  insignis  by  5  mm. 

Remarks:  In  addition  to  the  type,  two  other  males  and  one  female  were 
taken  at  Sandillani,  one  immature  female  at  Hichuloma  and  I  adult  male 
and  two  adult  females  at  Calocoto,  a  few  miles  below  La  Paz. 

It  differs  from  analis  in  the  much  darker  upper  parts  and  uniform  dark 

gray  under  parts  {analis  having  the  whole  abdomen  whitish)  and  in  the 
absence  of  the  white  speculum,  the  basal  portion  of  the  whole  feather  being 
white  in  analis.  Compared  with  5  $  S  oi  analis,  two  from  La  Paz,  two 
from  Incachaca,  Cochabamba,  and  one  from  Chile;  with  a  large  series  of 
topotypical  skins  of  analoides  from  tlie  west  coast  of  Peru  and  with  3  5  4 
and  1  9  of  insignis  from  the  iipi)er  Maranon.  Peru. 

The  two  skins  listed  in  the  Catalogue  of  Birds  in  the  British  iMuseiun  " 
from  Sorata  and  pla('e(l  under  (uuiloidcs  (without  wing  si)ecultun)  dotibtless 
belong  to  this  new  form,  subinsignis.  The  ([uestion  now  arises  as  to  where 
d'Orbigny's  tyjK'  of  anc/Z/.s  came  from.  The  locality  given  is  the  Bolivian 
Cordilleras  '\  which  is  very  indefinite.  The  two  males  in  the  Academy 
collection  labelled  La  Paz,  and  collected  by  Prof.  Orton,  may  not  have  come 
from  La  Paz  at  all,  or  else  the  presence  of  typical  subinsignis  in  the  valley 
12  miles  below  that  city  would  complicate  matters  very  much. 

It  is  quite  possible  that  true  analis  comes  from  the  Pacific  slope  of  the 
higher  Bolivian  Andes  and  extends  southward  into  the  higher  parts  of 
Cochabamba,  while  subinsignis  replaces  it  on  the  eastern  slopes  of  the 
eastern  cordillera,  for  La  Paz  is  situated  at  the  upper  end  of  a  valley 
opening  eastward  through  the  eastern  cordillera. 

Pheucticus  aureiventris  aiireiveiitris  (d'Orbigny  and  Lafresnaye). 

Pilyliu  aureiventris  d'Orbigny  and  Lafresnaye,  Syn.  Av.,  in  Mag.  de  Zoo!.,  1837, 
p.  84.  (Sicasica,  Bolivia.) 

Three  S  3  and  2  9  9  from  Sta.  Ana  and  Tcoponte.  upper  Beni.  Bolivia, 

compared  with  tinee  -kin-  from  Oconeque,  south  Peru  and  three  from  Matto 

Grosso,  Brazil.   The  males  from  Matto  Grosso,  while  apparently  adult. 
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have  the  rump  feathers  narrowly  edged  with  olive,  as  in  the  females,  but  to 
a  lesser  extent,  while  the  female  is  nearly  immaculate  yellow  below.  The 
females  from  Sta.  Ana,  Bolivia  have  numerous  black  streaks  on  the  throat 
and  chest.   The  amount  of  black  spotting  on  the  sides  and  flanks  in  the 

males  ajipears  to  be  merely  an  individual  character,  irrespective  of  locality. 
The  Bolivian  males  have  the  upper  tail  coverts  almost  uniform  black,  with 
little  or  no  white  barring  on  the  outer  feathers,  but  all  show  a  trace  of  yellow 
mixed  in  with  the  black  of  the  rump.  One  male  from  Oconeque,  south 
Peru,  has  several  narrow  white  bars  on  the  lateral  upper  tail  coverts  and 
more  yellow  on  the  rump,  while  another  male  has  the  lateral  white  bars 
more  than  twice  as  broad,  also  with  traces  of  yellow  in  the  rump.  Two 
males  of  F.  tcnninali.s  from  Leymebamba.  Pei'u  have  the  wide  white  bars 
on  the  lateral  upper  tail  coverts  and  in  addition  lartie  subterminal,  white 
spots  on  the  longer  coverts,  with  a  scattering  of  yellow  on  the  riunp. 

In  view  of  these  facts  it  seems  clear  that  P.  aureiventri.s  and  uropygialis 
(of  Colombia  and  lOctiadorj  are  consjiecific,  being  connected  by  tenninalis, 
and  all  three  forms  should  be  classed  as  races  of  P.  aureiventris  of  d'Orbigny 
and  Lafresnaye,  the  older  name. 


DESC&IPIIONS  Of  NEW  BISDS  iHOM  P£BU  AND  ECUADOB,  WITH 
CRITICAL  NOTES  ON  OTHER  UTTIE-KNOWN  SPECIES 

BY  M.  A,  Carrikek,  Jk. 

\yhi\e  working  up  the  large  collection  of  birds  made  by  the  author  in 
Bolivia  in  1934-5  for  this  Academy,  it  has  been  possible  to  make  direct 
comparisons  of  Peruvian  material  with  topotypical  or  typical  Bolivian 
species  or  races,  with  the  result  that  quite  a  number  of  Peruvian  forms, 
hitherto  considered  the  same  as  Bolivian  races  prove  to  be  separable,  and 
these  new  forms  are  described  below,  together  with  a  new  race  of  Cathanis 
dri/a.'^  from  west  Ecuador,  wliich  ha?  liitherto  ])oon  considered  inseparable 
from  the  typical  form  found  in  Guatemala.  Thanks  to  ^Ir.  Kodolphe  M. 
d(>  Schaucnsoo  of  the  Academy  staff,  we  have  been  abU'  to  secure  two  good 
skins  of  typical  dri/ds  from  (iuatemala,  and  comiKarison  of  the  west  Ecuador 
specimens  witli  these  pi-(jves  tliem  to  he  (\\uU'  distinct. 

Thanks  are  due  to  tlie  Carneszie  Museum,  the  V.  S.  National  Mu-eum, 
and  the  American  ^luseum  of  Natural  History,  for  the  privilege  of  examin- 
ing material  in  their  collections  pertinent  to  the  specimens  now  under 
discussion.  Special  thanks  are  due  to  Mr.  W.  E.  C.  Todd  of  the  Carnegie 
Museum,  to  Dr.  Herbert  Friedmann  and  Mr.  J.  H.  Riley  of  the  U.  S. 
National  Museum,  and  to  Mr.  J.  T.  Ziiomer  of  the  American  Museum,  for 
their  assistance  and  criticisms. 

The  names  of  all  colors,  used  in  the  descriptions,  which  are  capitalized 
are  taken  by  direct  comparison  from  Kidgway's  "  Color  Standards  and 
Nomenclature  ",  1912. 

Oreophilus  nificollis  pallidas,  subsp.  nov. 

Tyjie  from  San  Jose  (near  Pimentel).  Dept.  Laml)aye(iue.  Pei'u.  No. 
118112.  A.N.S.P..  S  adult,  collected  May  9,  1933,  by  M.  A.  (Jarrikcr,  Jr., 
origmal  No.  6212. 

Diagnosis:  Simihir  to  ().  r.  ruficollis  of  the  liit>;ldands  of  BoHvia.  Chile 
and  Argentina,  but  very  much  paler  throughout,  except  the  throat  which  is 
deeper  rufous,  and  very  much  smaller  in  size,  with  especially  slender  tarsi 
and  toes. 

Description  of  type:  Pileum  pale  ashy  brown  (instead  of  (hirk  cinnamon 
brown;  sui)erciliary  strip(^  paler,  pale  cream  coloi'  instead  of  fuh'ous;  hind 
neck  and  upper  mantle  Smoke  Gray;  back  and  wmgs  very  much  paler,  the 
sandy  buff  feather  edgings  being  replaced  by  Cartridge  Buff  which  in  some 
places  deepens  into  Cream  BulT;  median  black  streaks  wide  and  sharply 
defined  and  edged  on  each  side  by  Smoke  Gray ;  shorter  upper  tail  coverts 
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Smoke  Gray,  with  slight  bvifiy  tijis,  the  longer  ones  Clay  Color;  tail  about 
the  same  as  in  rujicoUis,  but  some  paler  throughout;  throat  deei)er  rufous 
than  in  ruficollis,  about  pale  Hazel;  chest  about  Pale  Smoke  Gray,  with  a 
slight  creamy  wash;  lower  breast  pale  cream  color,  with  abdomen  and 
under  tail  coverts  almost  white;  tips  of  rectrices  below  almost  white  (not 
ochraceous ) . 

Measurements: 

0.  r.  ruficollis,  3  6  6  and  4  $  $  ;  Length  (in  flesh),  267  to  293  mm.  (av. 
278) ;  wing,  163  to  174  mm.  (av.  170) ;  tail,  81  to  91  mm.  (av.  87) ;  tarsi,  48 
to  51  mm.  (av.  49.5). 

0.  r.  pallidus,  2  6  S  and  1  9  (including  the  type) ;  Length,  252  to  260 
mm.  (av.  2o6j ;  wing,  145  to  151  mm.  (av.  147.5);  tail,  73  to  82  mm.  (av. 
77) ;  tarsi,  45  to  48  mm.  (av.  47j. 

Remarks:  The  series  of  seven  skins  of  O.  r.  ruficollis  collected  at 
Desaguadero,  Peru,  12,800  feet,  on  May  4,  1931,  were  compared  with  a 
good  series  of  presumably  tyi)ical  skins  of  ruficollis  from  Argentina,  while 
the  three  skins  of  pallidus  were  taken  on  May  9th,  so  that  there  can  be  no 
question  of  seasonal  difference.  The  birds  are  strikingly  different  both  in 
color  and  in  size.  The  measurements  of  the  tarsi  fail  to  properly  convey 
the  actual  difference,  which  is  more  in  circumference  than  in  length.  They 
were  taken  not  far  from  the  ocean  on  the  desert  and  were  part  of  a  small 
flock.  It  is  very  probable  that  this  small  pale  race  ranges  along  the  whole 
coast  of  Peru,  and  perhaps  the  single  specimen  taken  by  Whitely  at  Islay 
(=Mollendo)  belongs  to  this  new  form,  typical  ruficollis  being  confined  to 
the  high  altitudes  of  south  Peru,  Bolivia,  and  Chile,  descending  to  lower 
levels  further  south. 

Phaethornis  sjmnatophorus  huallagae,  subsp.  nov. 

Type  from  Rio  Jelashte,  Dept.  San  Martin,  Peru,  altitude  4500  feet. 
No.  115513,  A.N.S.P.,  6  adult,  collected  August  11,  1932  by  M.  A.  Carriker, 
Jr.,  original  No.  5744. 

Diagnosis:  Nearest  to  F.  s.  syrmatophorus  of  Ecuador  and  agreeing  with 
that  race  in  the  short,  white  median  throat  stripe,  but  differing  in  darker 
bronze-green  upper  parts  and  darker  and  richer  cinnamon  rufous  rump, 
upper  tail  coverts  and  under  parts. 

The  pale  cinnamon  buff  feather  edging  of  the  upper  parts  less  con- 
spicuous; the  rump  and  upper  tail  coverts  nearest  to  Cinnamon  (instead 
of  Cinnamon  Buff) ;  the  front  portion  of  the  malar  stripe  whitish  (not 
Cinnamon  Buff),  the  posterior  half  Cinnamon  Buff;  postocular  streak  and 
ear  coverts  as  in  syrmntophorus ;  the  region  between  the  malar  and  median 
throat  stripes  blackish,  with  very  faint  pale  ti])s  to  feathers,  this  color 
extending  backward  nearly  to  the  end  of  the  median  throat  stripe;  rest 
of  under  parts  much  more  richly  colored,  the  breast  about  Clay  Color  and 
the  abdomen  and  under  tail  coverts  nearly  Cinnamon  (instead  of  uniformly 
Warm  Buff) ;  tips  of  all  the  rectrices  except  middle  i)air  Ochraceous-Tawny 
(instead  of  Cinnamon-Buff ) ;  the  blackish  portion  of  the  median  pair  of 
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rectriees  (between  the  greenish  base  and  wliite  tips)  is  more  extensive  and 
deeper  blaclt,  this  color  extending  apically  for  some  distance  along  the  outer 
edge  of  both  webs;  the  remiges  are  darker,  deep  purplish  black. 

Remarks:  In  addition  to  the  type,  another  $  and  an  adult  $  were 
taken  at  the  same  locality.  The  female  differs  but  slightly  from  the  $ , 
there  being  a  little  more  white  on  the  median  line  of  the  breast  and  abdomen, 
while  the  lower  foreneck  is  more  nearly  Cinnamon  than  in  the  i .  Com- 
pared with  three  skins  of  syrmatophorus  from  San  Domingo,  Colorados, 
Ecuador. 

Phaethornis  porcullae,  sp.  nov. 

Tyi)e  from  PorcuUa  Pass.  Dept.  Lambayequc,  Peru,  altitiule  5.2(X)  feet. 
No.  118211,  A.N.S.P.,  $  adult,  collected  May  IS,  1933,  by  M.  A.  Carriker, 
Jr.,  original  No.  6264. 

Description  of  type:  Pilcum  Cliaetura  Drab,  slightly  washed  with  l)i'(»nze 
green;  back  shining  Andover  Green;  rmnp  and  upper  tail  coverts  Hazel,  the 
latter  with  a  slight  greenish  shaft  stripe  on  the  basal  portion;  tail  black, 
with  the  tips  of  all  the  rectrices  white,  this  color  extending  backward  slightly 
on  the  outer  web  of  the  three  outer  i")airs,  and  with  the  tips  of  the  outer  pair 
ochraceous  on  the  inner  web;  rectrices  evenly  graduated  in  length,  the 
longest  pair  8  mm.  longer  than  the  next  pair  and  scarcely  exceeding  them  by 
more  than  the  difference  between  the  succeeding  i)airs ;  upper  throat  about 
Pallid  Mouse  Gray,  blending  into  Cinnamon  BufT  on  lower  throat,  breast, 
and  abdomen,  a  little  more  warmly  colored  on  the  abdomen  and  under  tail 
covert«;  a  broad,  white,  post-ocular  stripe  reaching  to  the  nape,  with  a 
broader  black  stripe  running  backward  from  behind  the  eye,  through  the 
auriculars,  to  the  nape.  Bill  black  above,  with  basal  half  of  mandible 
lemon  yellow;  feet  flesh. 

Length  (in  flesh),  119  mm.;  wing,  40  mm.;  tail,  46  mm.  (shortest  rectrices 
23  mm.) . 

Remarks:  Another  adult  female  was  taken  at  the  same  locality  on  May 
21st.  This  seems  to  be  the  first  record  of  the  taking  of  any  species  of 
Phaethornis  on  the  western  slopes  of  the  western  cordillcra  of  the  Andes  in 
Peru.  There  seems  to  be  no  other  species  closely  resembling  it,  the  nearest 
one  to  it  geographically  being  P.  strigilaris  subrufescens  Chapman,  of 
western  Educador,  which  is  a  very  much  smaller  bird  and  very  differently 
colored.  This  species  is  about  intermediate  in  size  between  the  smaller 
(Pygmomis)  section  of  the  genus  and  the  larger  forms  {Phaethornis), 
After  a  careful  examination  of  many  species  of  this  genus  I  can  see  no 
necessity  for  retaining  Pygmomis  for  the  smaller  forms. 

Hylocharis  josephinae  peruviana,  subsp.  nov. 

Type  from  Moyobamba,  Dept.  San  Alartin,  Peru,  altitude  3500  feet. 
No.  118333.  A.N.S.P.,  <^  adult,  collected  October  15,  1933  by  M.  A. 
Carriker,  Jr.,  original  No.  8078. 
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Diagnosis:  Re^cmblino;  H.  j.  josephinae  of  Bolivia,  but  differing;  as 
follows:  Nape  washed  witli  blue  (blue  of  crown  not  sharply  defined)  ;  the 
coppery  bronze  of  upper  tail  coverts  not  extending  up  over  the  rump  (as  in 
josephinae) ;  throat  and  chest  with  less  bluish  wash,  more  golden  bronze; 
under  tail  coverts  much  paler  and  duller  coppery  bronze,  broadly  edged  with 
whitish  (instead  of  deep  coppery  bronze,  narrowly  edged  with  whitish. 

A  ?  taken  at  Perene,  Dept.  Junin,  on  December  25,  1929,  apparently 
belongs  to  this  form,  and  differs  from  the  ?  of  josephinae  in  having  the 
upper  pai  ts  darker  green  (less  yellowish  bronze) ;  the  bill  longer;  the  under 
parts  with  much  fewer  green  discs  on  the  throat  and  sides  of  body;  in  having 
the  under  tail  coverts  dull  co])pery  bronze,  broadly  fringed  with  soiled  white 
(instead  of  almost  wholly  whitish) ;  the  tail  below  has  the  subterminal  area 
darker  coi)pery  bronze,  and  with  the  pale  tips  shorter  and  darker  ashy. 

Remarks:  I  do  not  consider  H.  josephinae  to  be  conspecific  with  //. 
oenone,  for  the  reason  that  the  type  of  H.  j.  peruviana  (which  is  clearly 
conspecific  with  josephinae)  comes  from  Moyobamba,  only  a  few  miles  from 
Rioja,  where  intermedia  has  been  taken,  while  I  have  a  fine  adult  ^  of 
that  race  from  Saposoa,  below  Moyobamba,  near  the  Rio  Huallaga. 

In  other  words  peruviana  is  the  northern  representative  of  josephinae, 
and  intermedia  is  the  southern  representative  of  oenone,  while  the  ranges  of 
peruviana  and  intermedia  overlap  in  the  region  of  Moyobamba.  Mr. 
Zimmer  is  doubtful  of  the  validity  of  longirostris,  and  after  a  careful  exami- 
nation of  a  considerable  series  of  specimens,  I  agree  with  him,  but  it  seems 
fairly  evident  that  intermedia  is  a  perfectly  good  race.  The  Saposoa  $  has 
the  chin  glittering  blue,  this  color  extending  backward  under  the  eye  to  the 
ear  coverts  which  are  green,  and  also  slightly  down  the  median  line  of  the 
ui"»l)er  tlu'oat,  about  8  nun.  from  the  base  of  the  bill;  also,  the  breast  is 
decidedly  more  blue-green  than  in  oenone,  anrl  the  upper  tail  coverts  less 
reddish  coppery,  while  the  back  is  also  decidedly  blue  green,  instead  of 
l)ronze. 

Heliangelus  amethysticollis  laticlavus  Salvin. 

Heliangelm  laticlavics  Salvin,  Cat.  Birds  Brit.  Mus.,  XVI,  1892,  p.  160,  pi.  V,  fig.  1 
(Ecuador). 

A  fully  adult  male  in  fresh  plumage,  taken  at  Huacapistana,  Dept.  Junin, 
Peru,  8,000  feet,  on  March  29,  1930,  is  without  doubt  this  species,  agreeing 
exactly  with  Salvin's  description.  It  is  clearly  the  connecting  link  between 
H.  clarissae  of  Colombia  and  H.  amethysticollis  of  Bolivia.  The  pectoral 
band  is  wide,  as  in  amethysticollis,  but  very  pale  creamy  white,  not  pure 
white  as  in  clarissa£,  or  fulvous  as  in  amethysticollis;  there  is  more  buff  on 
the  median  line  of  the  breast  and  abdomen  than  in  the  northern  bird,  but 
much  less  than  in  the  Bolivian  race;  the  under  tail  coverts  are  intermediate 
in  color,  while  the  rectrices  are  steel  blue  as  in  amethysticollis,  not  dead 
black  as  in  clarissae.  The  throat  and  upper  parts  are  exactly  the  same  in 
all  three  races.   It  is  thus  evident  that  the  three  birds  known  as  Heliangelus 
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clariasae,  H.  laticlavm  and  H.  amethysticollis  are  conspecific,  and  must 
bear  the  older  name  of  d'Orbigny  and  Lafresnaye,  becoming  as  follows: 

Heliangelus  amethysticollis  amethysticollis  (d'Orb.  &  Lafr).  (Southern 

Peru  and  Bolivia) . 
H.  a.  laticlavus  Salvin.    (.Cent.  Peru  north  into  Ecuador). 
H.  a.  clarissae  (Longuemare) .    (Colombia  and  W.  Venezuela). 

It  is  possible  that  //.  strophinnu.i  (Gouldl  also  belongs  with  this  group, 
but  I  rather  doubt  it,  since  the  tail  always  seems  to  be  dark  steel  blue  on  all 
of  the  rectrices  (not  bronze  green  on  the  median  pair)  and  the  median 
rectrices  are  considerably  shorter  than  the  lateral,  which  is  not  the  case  in 
the  ametkysticolh  group. 

Metallura  smaragdinicollis  septentrionaUs  Hartort. 

MeLallara  smaragdinicollis  septentriotialis  Hartert,  2Sovit.  Zool.,  VI,  1899,  p.  73 
(Cajabamba,  Peru). 

While  recently  working  over  material  in  this  genus  from  Bolivia,  I  care- 
fully reviewed  all  the  Peruvian  skins  in  the  Academy  Collection,  and  the 
following  facts  regarding  the  ranges  of  smaragdinicollis  and  septentrionalis 
at  once  became  apparent. 

The  Bolivian  series  from  Hichuloma  (=Unduavi)  may  be  taken  as  topo- 
types  of  smaragdinicollis,  and  this  form  extends  northward  into  Peru  along 
the  eastern  slopes  of  the  Eastern  Andes  as  far  as  the  Dept.  of  Amazonas, 
crossing  over  to  the  west  slopes  of  the  eastern  Cordillera  at  Atuen,  Leyme- 
bamba,  and  Levanto.  It  is  replaced  in  the  upper  Maranon  Valley  (both 
slopes)  by  svptenfrionalis,  which  extends  over  the  western  Cordillera  as  far 
north  as  the  Dept.  of  Ancash,  or  perhaps  further.  In  northwest  Peru  (at 
El  Tambo)  it  is  again  replaced  by  M.  tiirutnthina  (luitensi.^  of  Ecuador. 
Af.  fhcrcsac  Simon  (ecpials  M.  rubriginosd  (Cory),  ranges  on  the  western 
sloi)es  of  the  eastern  Cordillera  at  least  from  Patas.  Dept.  Libertad,  to 
Atuen.  above  Leymebamba  in  the  Dept.  of  Amazonas.  This  is  cpiite  a 
different  species  and  not  closely  related  to  the  smaragdinicollis  group. 

Jlletallura  aeneocauda  (Gould). 

Trochilus  aeneocauda  Gould,  P.  Z.  S.,  London.  IStf).  p.  S7  (Bolivia). 

Xo  specified  locality  was  given  for  the  type  of  this  species,  nor  has  any 
locality  been  designated  that  I  am  aware  of.  It  is  an  abundant  bird  just 
at  timber-lino  around  Unduavi,  Prov.  de  La  Paz,  a  locality  easy  of  access 
in  the  old  days,  and  I  would  suggest  that  this  place  be  designated  as  the 
type  locality. 

Chalcostigma  olivacea  (Lawrence). 

lihamphomicrum  olivaceus  Lawrence,  Ann.  Lyc.  N.  H.,  N.  Y.,  VIII,  1867,  p.  44 
(La  Paz,  Boliva). 

As  far  as  I  am  aware,  the  type  specimen  is  the  only  Bolivian  record  for 
this  species,  all  other  recorded  skins  having  come  from  central  Peru  in  the 
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Puna  zone  of  the  Dept.  of  Jiinin.  It  is  possible  that  these  Peruvian  skins 
wvvv  never  actually  coniparcd  with  the  type,  for  they  prove  to  be  quite 
dit^tinct.  In  the  collection  made  for  this  Academy  in  Bolivia  during  1934-5 
by  myself,  there  are  three  skins  of  this  rare  species,  one  S  and  two  9  9  , 
from  La  Cumbre,  Prov.  de  La  Paz,  at  14000  to  15000  feet,  at  a  distance  of 
about  28  kilometers  from  La  Paz,  and  are  therefore  toi)otypes  of  Lawrence's 
species.  Comparing  these  topotypes  with  two  S  S  and  one  9  from  Ariconia, 
Dept.  Puno  and  three  ?  5  from  La  Galera,  Dept.  Junin,  all  from  above 
15000  feet,  we  find  that  the  three  Junin  birds  are  quite  distinct  and  repre- 
sent an  undescribed  subspecies  of  olivacea  which  is  described  below. 

Chalcostigma  olivacea  pallens,  subsp.  nov. 

Type  from  La  Galera,  Dept.  Junin,  Peru,  altitude  15,000  feet.  No. 
92763,  A.N.S.P.,  9  adult,  collected  April  10,  1930  by  M.  A.  Carriker,  Jr., 
original  No.  1572. 

« 

Diagnosis:  Similar  in  general  appearance  to  C.  o.  olivacea,  but  much 
smaller  and  jKiler  throughout.  The  upper  parts  are  dull  grayish  olive 
bronze,  with  the  tail  dull  bronzy  olive  brown  (not  bronze  green) ;  the  under 
parts  are  pale  buflfy  brown,  the  feathers  narrowly  margined  with  paler  buff 
(in  olivacea  the  under  parts  are  dark  sooty  brown,  with  a  very  faint  sheen 
of  bronze  in  certain  lights) ;  the  under  tail  coverts  are  much  paler  olive 
brown,  with  the  edgings  bufTy  white  and  broader  than  in  olivacea,  in  which 
they  are  dark  sooty,  edged  with  creamy  ochraceous. 

Measurements: 

C.  0.  olivacea:  (topotypes)  One  s  ;  length  (in  flesh),  148  mm.;  wing,  89 
mm.;  tail,  71  mm.;  bill,  16  mm.  Two  9  9  .  length,  134,  1  10  itiin.;  wing,  80, 
82  mm.;  tail.  61,  64  nun.;  bill.  15,  14.5  mm.  Two  S  S  from  Aricoma  Pass: 
Length,  150,  151  mm,;  wing,  92  mm.;  tail,  74,  70  mm.;  bill,  15,  14.5  mm. 
One  9  from  Aricoma  Pass:  Length,  142  mm.;  wing,  81  mm.;  tail,  66  mm.; 
bill,  14  mm. 

C.  0.  -pallens:  Two  9  9  (including  type);  length.  124,  119  nun.;  wing, 
78,  76  mm.;  tail,  54,  55  mm.;  bill,  11.5  mm.  One  i  immature  (La  Galera) ; 
length,  125  mm.;  wing,  75  mm.;  tail,  57  mm.,  bill,  13  nun. 

The  immature  £  has  a  few  glittering  feathers  on  the  throat,  which 
correspond  in  color  with  those  from  La  Paz.  The  tln-ee  birds  from  Aricoma 
Pass,  south  Peru,  are  exactly  like  the  topotypes  from  La  Paz. 

Apparently  this  is  a  rare  bird  and  rarely  ever  taken  below  14,000  feet. 

Chalcostigma  ruficeps  aureofastigatum  Hartert. 

Novit.  Zool.,  \T,  1899.  p.  74  (Loja,  Ecuador). 

In  our  Bolivian  and  Peruvian  collections  are  the  following  skins  of  C.  r. 
ruficcps  and  C.  r.  aureojastigatum.  Sandillani,  Bolivia,  2  $  i  ;  Oconeque, 
south  Peru,  2  i  6  Huacai)istana,  Peru,  2  $  $  and  Leymebamba,  Peru,  1  $  . 

The  two  Bolivian  birds  may  be  considered  topotypes,  since  I  now 
designate  Sandillani  as  the  type  locality  (type  labelled  merely  "  Bolivia  "). 
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Tho  two  skin*  from  Oconequc  are  the  same  except  that  the  chest  is  ])aler 
rufous  and  tlie  abdomen  sli(>;litly  jialer  (all  Peruvian  l)irds  have  the  paler 
rufous  chest).  The  Huacapistana  males  are  about  intermediate  between 
ruficeps  and  ma-cofastigatutti  as  to  coloi'  of  gorget  and  under  tail  coverts. 
The  Leymebamba  bird,  while  taken  at  some  distance  from  the  type  locality 
of  aurcojastigatum,  seems  to  be  about  typical  in  coloriition. 

The  race  is  not  a  strongly  marked  one,  the  differences  seeming  to  consist 
of  the  following:  The  tip  of  the  gorget  more  abruptly  and  brighter  golden 
green  and  the  under  tail  coverts  pale  bufif  instead  of  fulvous,  and  the  tail, 
below,  more  coppery  bronze  (less  greenish  bronze) ;  the  upi)cr  parts  are 
slightly  more  golden  bronze  and  the  front  of  the  pileum  has  more  of  the 
delicate  lilac  sheen,  while  the  abdomen  is  slightly  paler. 

!Ramphomicron  microrhynchum  albiventris,  subsp.  nov. 

Type  from  Huacajiistana.  Dept.  Junin.  Peru,  altitude  8.000  feet.  Xo. 
92772,  A.N.S.P.,  $  adult,  collected  March  29,  1930,  by  M.  A.  Carriker,  Jr., 
original  No.  1462. 

Diagnosis:  Similar  to  R.  m.  microrhynchum,  of  Colombia,  on  the  upper 
parts,  but  different  below.  The  gorget  with  less  golden  orange  tinge,  more 
yellowish  green;  under  ])arts  purer  green,  less  golden  bronze,  wliile  the  tawny 
wash  of  the  abdomen,  vent  and  under  tail  coverts  of  Colombian  birds  is 
replaced  by  slightly  soiled  white.  The  under  tail  coverts  are  white,  with 
large  purplish-black  centers  to  the  feathers,  instead  of  tawny  ochraceous.  In 
the  female  the  difference  in  color  of  the  abdomen  and  crissum  is  more  pro- 
nounced, in  microrhijuchnm  those  parts  being  tawny  cinnamon,  while  in 
albiventris  the>'  are  soiled  white. 

Rcmarlcs:  Five  fully  adult  males,  one  nearly  adult,  and  one  femal(\  were 
taken  at  the  same  place  on  the  mountainside  above  Huacai)istana.  I  believe 
"this  to  be  the  fii'st  record  for  the  spi-cies  in  Pem. 

Com])ared  with  three  i  6  from  Ramirez.  Santander.  and  Sancudo, 
Caldas,  Colombia,  and  with  three  $  $  from  the  same  localities, 

Colaptes  nipicola  stolzmanni  Taczanowski. 

Colaples  stolzmanni  Tacz.,  FJZS.,  1880,  p.  209  (Cuteno,  Peru). 

Comparison  of  a  series  of  nine  skins  of  Colaptes  rupicola  from  northern 
Peru,  taken  at  various  localities  in  the  eastern  and  western  Cordilleras 
Teveals  the  interesting  fact  that  two  well-defined  races  are  present.  Birds 
from  the  eastern  Cordillera,  in  the  Department©  de  Amazonas  are  very 
different  from  those  found  in  Libertad  and  Cajamarca,  the  former  being  very 
much  more  richly  colored  below,  with  the  bill  averaging  about  8  mm.  longer 
and  the  wing  from  10  to  15  mm.  longer. 

The  type  of  C.  r.  cinprpicnpillKs  Reichenbach.  came  from  Huayabamba, 
Departamento  de  Amazonas,  and  doubtless  was  secured  in  the  higher  part 
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of  the  range,  up  towards  r^lolinojjainpa,  for  the  bird  is  not  found  l)('h)W 
timber-line.  His  name  would  therefore  be  appHcable  to  tlie  hirge,  riehly 
colored  form  from  Amazonas. 

The  type  of  C.  stolzmanni  Taczanowski,  came  from  Cutervo,  in  the 
Departamento  de  Cajaniarca,  where  the  smaller,  paler  colored  birds  are 
found,  and  his  name  thus  becomes  available  for  that  race. 

Thamnomanes  caesius  intermedius,  subsp.  nov. 

Type  from  Puerto  Yessup.  Dept.  Junin.  Peru.    Xo.  92126.  .V.X.S.P..  $ 
adult,  collected  January  20,  1930,  by  M.  A.  Carriker,  Jr.,  original  No.  783. 

Nearest  to  T.  r.  srhhtogynus  of  Bolivia  and  south  Peru,  but  decidedly 
darker  throuuiiout  in  both  sexes  and  with  the  bill  averaging;  one  mm.  wider 
at  the  base.  The  upi)er  parts  are  Dark  Neutral  Gray  in  the  male  (Slate 
Color  in  schistogynits) ;  under  parts  Deep  Neutral  Gray  (Slate  Gray  in 
schistogynus) ;  the  females  are  about  the  same  color  above  as  the  males  of 
each  race,  while  in  intermedius  the  throat  and  foreneck  is  Slate  Gray,  of 
less  extent  jiosteriorly  and  quite  sharply  defined  from  the  Hazel  of  lower 
breast  and  abdomen.  In  ,schi,stogynus  the  female  has  the  throat  and  chest 
Dull  Gull  Gray,  blending  quite  gradually  into  the  Ochraceous  Tawny  of  the 
breast  and  abdomen.  One  9  from  Puerto  Yessup  and  two  from  Bolivia 
have  the  under  tail  coverts  aproaching  the  color  of  the  abdomen,  the  re- 
mainder have  them  gray. 

Re?nnrks:  It  is  with  much  hesitation  that  I  add  another  race  to  this 
group  which  i>  already  l)adly  involved  in  northeast  Peru,  as  Mr.  Zimmer  has 
jiointed  out.  That  fact  that  Mr.  Zimmer  saw  no  specimens  from  the  re<!;i()n 
of  Puerto  Yessup.  and  the  fact  that  my  lar^e  series  from  Bolivia  and  south 
Peru  aic  so  uniform  and  so  different  from  the  Yessup  series,  leaves  me  no- 
alternati\'e. 

M(it<r{(il  (Xdniitud:  iS  6  S  and  4  9  9  from  various  localities  on  the 
ui)i)er  Rio  Beni.  Bolivia  and  'S  6  6  and  4  9  9  from  La  Painpa  and  lliuica- 
mayo.  southeast  Peru  (  7\  r.  schi,stogynus) ;  4  6  6  and  4  9  9  from  Puerto^ 
Yessu]),  Kio  Pichis,  Dept.  Junin,  Peru  (T.  c.  intermedius). 

The  fact  that  there  exists  in  east  central  Peru  this  distinct  race,  may 
throw  some  additional  light  on  the  confused  condition  of  the  known  speci- 
mens from  northeast  Peru,  which,  however,  I  am  not  at  present  able  to 
discuss. 

Neorhopias  rufa  peruviana,  ?ubsi).  nuv. 

Type  from  Saposoa.  Dept.  San  Martin,  Peru.    No.  117400,  .\.N.S.P..  9 
adult,  collected  November  4,  1933  by  M.  A.  Carriker.  .Ir.,  original  No.  8277. 

Diagnosis:  Intermediate  between  .V.  r.  rvfa  and  A',  nifa  rnjatra,  having 
the  heavy  streakinir  on  the  tuidcr  parts  as  in  ruja  and  with  the  jKile  rufous 
upper  parts  and  grayish  brown  basal  portion  of  the  reetrices  as  in  rufatra, 
but  differing  from  both  in  having  the  primaries  pale  brown,  with  wide 
edgings  of  buff  and  with  the  greater  primary  wing  coverts  entirely  brown,. 
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Avitli  the  rest  of  the  greater  and  all  of  the  median  coverts  chisky  brown, 
broadly  margined  witli  rufous  brown,  and  only  the  lesser  coverts  black;  the 
white  spots  on  the  tips  of  the  wing  coverts  are  smaller  and  the  white  tips 
of  the  rectrices  but  half  the  width  of  those  in  rufa  and  rufatra;  the  tibiae 
are  brown,  mixed  with  wliite,  but  without  black;  the  broad  black  streaks  of 
the  under  parts  stop  at  the  lower  breast  (  as  in  rvfatrn).  but  the  ground  color 
is  decidedly  ashy,  not  white,  while  the  lower  sides  and  abdomen  are  slightly 
washed  with  dully  ashy;  the  pileum  is  uniform  dull  brown  without  dusky 
centres  to  the  feathers  except  on  the  narrow  front. 

Remarks:  Compared  with  adequate  series  of  rufa  and  rufatra  from 
different  parts  of  Brazil  and  Bolivia.  It  is  possible  that  the  record  for 
this  species  from  Sta.  Ana,  Urubamba  Valley,  Peru,  should  belong  to  the 
present  race  and  not  to  rufatra,  although  the  Urubamba  is  nearer  to  Reyes, 
on  the  Rio  Beni,  Bolivia,  where  rufatra  was  taken,  than  it  is  to  the  upper 
Huallaga.  Only  a  direct  comparison  of  the  specimens  in  question  will  settle 
that  for  certain. 

Grallaria  squamigera  canicauda  Chapman. 

Having  secured  t()j)()typical  material  of  this  form  in  Bolivia  last  year, 
I  am  able  to  compare  them  with  the  three  skins  taken  in  different  parts  of 
Peru,  and  while  the  series  is  small,  the  following  facts  seem  to  be  strongly 
ai)parent.  A  $  from  Chira  (=Tambillo  of  Stolzmann),  Dept.  Cajamarca 
is  clearly  referable  to  squamigera,  having  the  lower  back,  scapulars  and 
rump  decidedly  washed  with  olivaceous  and  the  tail  decidedly  brownish. 
A  $  taken  at  Llui  (above  Leymebamba)  and  another  from  Bagazan,  just 
over  the  divide  on  the  road  from  Molinopampa  to  Rioja,  are  exactly  alike 
and  are  almost  typical  canicauda,  although  the  tail  has  still  a  slight  brownish 
cast  and  both  are  a  little  darker  slate  gray  above  than  the  Bolivian  topo- 
types.  The  three  Peruvian  birds  are  a  trifle  deeper  fulvous  below  and  have 
the  black  markings  a  little  smaller,  while  the  Bolivian  birds  have  the  whole 
median  iiart  of  the  throat  and  a  patch  at  base  of  throat  pure  white,  which 
area  in  Peruvian  skins  is  more  or  less  tinged  with  fulvous,  the  Bagazan  bird 
having  the  whole  throat  fulvous.  Also  the  Bolivian  birds  have  the  sub- 
ocular  region,  between  the  eye  and  the  black  malar  streak,  white  instead  of 
fulvous. 

A  young  female  from  Bolivia  has  the  entire  upper  parts  and  sides  of  head 
and  neck  and  breast  slaty  l)lack.  with  the  feathers  all  broadly  tipped  with 
cinnamon  ochraceous.  and  the  al)domen,  fianks,  and  crissum  plain  cinnamon 
ochraceous.    This  is  the  downy  ju venal  plumage. 

Synallaxis  cherriei  saturata  Carriker. 

Proc.  Aca.l.  Nut.  Sciences,  Vol.  LXXXVI,  p.  321,  1934  (Moyul)ainl)a.  Peru). 

When  I  described  this  bird  T  had  not  seen  the  article  by  Nils  Gylden- 
stolpe  (Arkiv  for  Zool.,  Stockholm),  in  which  he  had  done  exactly  the  same 
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thing  as  I, — recognize  Cherrie's  species  and  rename  it  S.  cherriei.  He  then 
described  in  the  same  paper  a  new  race  of  cherriei  from  the  Rio  NajK), 
Ecuador,  callinu;  it  napoensis,  which  I  find  is  apparently  the  same  as  my 
jMoyobaniha  birds  (as  near  as  I  can  tell  from  his  excellent  description),  and 
which  I  called  .S.  c.  fiaturata. 

Tliei-efore.  S///?rf//a.rM  chcrnei  saturata  Carriker,  becomes  a  synonym  of 
.S.  c.  napoenais  Gyldenstolpe. 

Cranioleuca  gutturata  peruviana  (Cory). 

Synallaxia  peruviana  Cory,  Auk,  36,  p.  274,  1919  (Moyobamba,  Peru). 

A  male  and  female  of  C.  g.  gutturata,  taken  at  Chiiiiri,  Rio  Beni,  Bolivia, 
have  been  carefully  compared  with  the  pair  taken  at  La  Pampa,  south  Peru, 
and  with  the  two  6  $  of  peruviana  from  Rioja,  Peru. 

The  La  Pampa  birds  are  almost  the  same  as  the  Chifiiri  specimens,  being 
just  a  little  paler  on  the  chest  (less  buffy-ochraceous  wash) .  The  two  S  $ 
from  Rioja  and  Moyobamba,  when  compared  directly  with  the  Bolivian 
birds  bear  out  conclusively  the  validity  of  peruviana,  which  is  much  paler 
on  the  under  parts  and  darker  brown  above.  I  have  already  called  attention 
to  the  ^'alidity  of  peruviana  in  a  previous  paper.  (Proc.  Acad.  Nat.  Sciences, 
LXXXVI,  p.  322,  1934.) 

Xiphorhynchus  triangularis  intermedius,  subsp.  nov. 

Type  troni  Kiiefias.  Dept.  Jimin.  Peru,  altitude  4.500  feet.  No.  92511, 
A.X.S.P.,  $  adult,  collected  March  7,  1930,  by  M.  A.  Carriker,  Jr.,  original 
Xo.  1284. 

Diagnosis:  About  intermediate  between  X.  f.  friangnlaris  and  X.  t. 
baiigsi  in  some  resjiects,  but  different  from  either.  Markinns  of  the  pileum 
and  back  very  close  to  those  of  triangularis,  the  mantle  having  but  few  faint 
shaft  lines,  but  the  general  tone  is  much  more  brownish  olive  than  either 
triangularis  or  hangsi;  the  whole  rump  is  chestnut  rufous,  but  slightly  paler 
than  in  hanqsi:  winsis  bright  rufous  chestnut,  and  odG;ino;s  paler  brown,  as  in 
bang.si:  throat  decidedly  white,  with  tlie  feather  cdginfis  darker  olive;  under 
parts  decidedly  jnile  brownish  olive,  much  lighter  and  browner  than  in 
bangsi,  with  the  spots  smaller  than  in  bangsi  and  absent  from  belly,  but 
reappearing  on  crissum  in  the  form  of  a  few  narrow  shaft  lines. 

Remarks:  Another  female  taken  at  Enefias  on  the  same  day  as  the 
type.  Compared  with  five  skins  of  X.  t.  bangsi  from  Sandillani,  Bolivia, 
and  with  five  skins  from  southeast  Peru,  and  with  ten  skins  of  triangularis 
from  North  Peru,  two  from  east  Ecuador,  and  two  from  near  Bogota, 

Colombia.  The  south  Peruvian  skins  of  bangsi  are  not  quite  typical,  being 
slightly  more  brownish  below  than  in  Bolivian  specimens,  but  are  nearer  to 
bangsi  than  to  intermedius. 
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Xiphorhynchus  obsoletus  parvimaculatus  Carrikor. 

Proc.  Acad.  Nat.  Sciences,  LXXXVI,  p.  323,  1934  (Huacamayo.  PonO. 

Three  skins  of  this  form  were  taken  recently  at  Chiniri,  Bolivia,  which 
agree  exactly  with  the  thi-ee  from  Huacamayo.  I  have  compared  these  six 
skins  with  a  larjie  series  of  Xiphorhynchus  spixii  juruaniis  flhering)  from 
the  Rio  Purus  (identified  by  Hcllmayr),  and  they  prove  to  be  exactly  the 
same.  Therefore  X.  obsoletus  parvimaculatus  Carriker  becomes  a  synonym 
of  X.  spixii  juruanus  (Ihering). 

Campylorhamphus  trochilirostris  zarumillanus  .'^ztolcman. 

Ann.  Zool.  Mus.  Hist.  Nat.  Polon.,  1926,  p.  222  (Lechugal.  ndrthwost  Peru). 

I  have  before  me  two  $  $  of  this  species  collected  at  La  Laja,  north 
Piura,  Peru,  near  the  Ecuador  frontier,  on  June  12,  1933.  I  have  compared 
them  with  three  $  $  and  one  9  of  C.  t.  thoracicus  from  west  Ecuador 
(Naranjo  and  Bucay,  Prov.  (luayas).  There  is  no  question  of  the  validity 
of  zarutyrillnmis.  It  is  a  nmch  larger  bird  in  every  way,  with  the  bill  much 
longer  and  much  less  deciirved.  The  upi)er  parts  are  darker  brown,  with 
the  fulvous  streaks  on  the  mantle  broader  and  covering  the  whole  mantle 
and  scapulars;  the  rump  is  darker  chestnut;  the  under  parts  are  brighter, 
richer  brown,  without  any  buffy  tinge,  but  with  the  fulvous  streaking  about 
as  in  thoracicus  (the  shade  of  fulvous  on  the  streaks  as  well  as  the  ground 
color  varies  slightly  in  intensity  in  different  individuals) . 

Me<mireinents:  C.  t.  zarumillanus,  2  $  $  wing,  106,  105  mm.;  tail,  102, 
106  mm.;  bill  (across  the  arc),  78,  75  mm.;  C.  t.  thoracicus,  S  $  $  ;  wing, 
97,  99,  97  mm.;  tail.  95,  95,  97  mm.;  bill,  61,  66,  67.  (The  tails  in  all  the 
specimens  are  fresh  and  practically  unworn.) 

Muscisaxicola  tenuirostris  Carriker. 

Proc.  Acad.  Nat.  Sciences,  LXXXIII,  1931,  p.  458  (Rock  Forest,  near  Lake  Junin, 

Porn) . 

Two  females  of  a  Muscisaxicola  were  taken  last  year  by  the  Academy 
expedition  at  La  Cumbre,  Bolivia,  alt.  15,000  feet  (near  La  Paz). 

A  comparison  of  these  two  skins  with  the  type  of  Af.  tenmroatria  (a  $  ) 
proves  them  to  be  identical.  When  this  species  was  described  I  assumed 
that  its  nearest  relative  was  M.  cinerea,  but  further  study  shows  that  it  is 
probably  nearer  to  albiloraf  which  has  been  recorded  several  times  from 
.  Peru  as  a  migrant  from  the  south.  I  have  compared  again  these  three 
specimens  with  authentic  skins  of  albilora,  in  fresh  plumage,  and  while  there 
is  some  superficial  resemblance,  I  am  still  of  the  opinion  that  it  is  not 
conspecific  with  it,  and  that  it  had  better  remain  as  a  distinct  species. 

PSrrocephalus  mbinus  major  Pdzeln. 

Pyroeephahu  major  Pebteln,  Om.  Bras.,  2,  p.  115,  footnote,  1868  (locality  unknown). 

Dr.  Hellmayr  has  recorded  this  race  of  the  Vermillion  Flycatcher  from 
the  Dept.  of  Puno,  southeast  Peru.  In  the  collection  which  I  made  last 
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year  for  tlii.~  Acatlciiiy  on  the  upper  Rio  Jioni.  liolivia,  is  a  series  oi  4:  S  $ 
and  2  $  $  oi'  P.  rubinns  which  agree  in  every  way  with  a  series  of  P.  r. 
rubinus  from  Matto  Grosso,  Brazil  (Deticalvados) .  In  the  Academy  collec- 
tion are  three  skins  {2  6  s ,  1  9 )  ot  P.  nibinus  from  Huacamayo,  Dept. 
Puno,  Peru,  which  I  had  identified  somewhat  doubtfully  as  P.  r.  major, 
following  Dr.  Hellmayr.  I  now  find  that  these  three  skins  agree  in  every 
respect  with  the  series  from  the  upper  Beni  and  Matto  Grosso. 

Birds  from  northeast  Peru  from  the  Huallaga  down  to  the  Ucayali  are 
given  under  P.  r.  rubinus,  so  that  there  remains  only  the  region  of  the 
Department  of  Cuzo  for  the  range  of  P.  r.  major,  providing  it  can  be  main- 
tained, which  is  somewhat  doubtful,  at  least  in  Peru. 

Elaenia  obscura  obscura  (Lalrcsnayc  and  D'Orbigny). 

Musciptlu  obscura  Lafres.  &  D'Uib.,  Syn.  Av.  1,  in  Mug.  Zool.,  7,  cl.  2,  p.  48,  1837 
(Yungas,  Bolivia). 

A  series  of3  $  S  and  6  $  $  from  Sandillani,  Yungas  of  La  Paz,  Bolivia, 
which  may  be  taken  as  topotypes  of  this  species,  have  been  carefully  com- 
pared with  our  series  of  E.  obscura  from  Peru,  from  the  following  localities: 
Enefias,  1  S  ;  Huacapistana,  1  ^  (Dept.  Junin) ;  Tamborapa,  3  ^  ^  and 
Chira,  1  9  (Dept.  Cajamarca).  The  Chira  bird  is  a  topotype  of  E.  obscura 
stohmanni  Ridgway.  It  is  a  curious  fact  that  the  Chira  bird  exactly 
matches  the  Bolivian  series  of  obscura,  being  duller  and  grayer  below  and 
witli  the  upper  parts  darker  and  browner,  while  the  remaining  five  Peruvian 
skins  are  uniformly  distinct,  being  much  yellower  below  and  more  olive 
above.  The  characters  given  by  Hellmayr  for  stolzmanni  fit  exactly  these 
five  Peruvian  skins,  as  compared  witli  the  Bolivian  topotypes  of  obscura. 
I  believe  that  stolzrnaniii  is  a  jierfectly  good  race,  and  that  all  birtls  from 
Pci'u.  at  least  from  ( 'hanchaniayo  north,  belong  to  it  and  not  to  obscura. 
1  have  seen  no  material  from  soutli  Peru. 

I  cannot  explain  the  resembhuice  of  the  Chira  bird  to  the  Bolivian  series, 
but  further  material  from  that  region  may  show  it  to  be  merely  an  individual 
variant. 

Cistothorus  platensis  minimus,  subsp.  nov. 

Type  from  Oconeque,  Dept.  Puno,  Peru,  altitude  9,000  feet.  No.  102580, 
A.N.S.P.,  S  adult,  collected  May  27,  1931  by  M.  A.  Carriker,  Jr.,  original 
No.  3172. 

Diagnosis:  Nearest  to  C.  p.  graminicola  of  central  Peru,  having  the 
streaked  pileum.  but  very  much  smaller  and  differing  in  other  respects. 

•  Streaking  of  pilciun  paler,  nearer  buft'y  ochraccus,  and  that  of  mantle 
pale  cream  in  $  and  whitish  in  9  (instead  of  ochraccus)  ;  rinnp  plain  brown, 
but  upper  tail  coverts  faintly  barred  with  black  (rump  streaked  with  dusky 
in  graminicola) ;  tail  darker  rufous,  with  the  black  cross  bars  much  narrower 
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(more  like  ncqvaforidUs)  :  under  parts  as  in  graminicoln,  except  almost  no 
ochraceous  on  client  anil  the  brown  of  flanks  darker;  the  win.<rs  ai-e  darker, 
the  markings  on  outer  web  sandy  brown,  not  buffy  ochraceus;  and  barring 
narrower;  upper  tail  coverts  darker  brown. 
M  casurements : 

C.  p.  grammicohi,  2  ;  wincr.  49.  52.5  mm.;  tail,  43,  53  mm.;  bill,  12.5 
mm.    2  2  9:  wing,  49,  53  mm.;  tail,  52,  54  nnn.;  bill,  11.5,  12  mm. 

C.  p.  minimus:  (type);  wing,  43  mm.;  tail,  43  mm.;  bill,  12  nnn.  (  9 
paratype)  wing,  42  mm.;  tail,  43  mm.;  bill,  12  mm. 

Remarks:  In  Dr.  Hellmayr's  revision  of  this  group  (Birds  of  the 
Americas,  p.  121,  under  C.  p.  graminicola  for  references)  he  does  not  give 
aequatorialis  as  occurring  in  Peru,  but  in  reality  all  the  birds  from  northern 
Peru  belong  to  that  form.  I  have  ten  skins  from  Uctubamba,  Cochabamba, 
and  Patas  (Dept.  Libertad),  Atuen  (Amazonas)  and  Chira,  (Cajamarca), 
which  are  all  typical  aequatorialis  and  cannot  be  distinguished  from  a  series 
from  Ecuador.  Of  graminicola  I  have  but  two  females,  from  Auquimarca 
and  Upamayo,  Junin,  but  they  are  in  good,  fresh  plumage.  A  series  of  six 
skins  from  Cillutincara,  Dept.  La  Paz,  Bolivia  average  a  little  larger  tlian 
the  pair  of  minimus,  but  seem  to  be  close  to  them  in  other  respects,  although 
they  are  all  in  the  post  nuptial  molt  and  not  comparable.  Until  fresh 
material  from  Bolivia  has  been  secured,  it  is  not  possible  to  allocate  with 
certainty  tlieir  systematic  position,  but  it  would  seem  logical  that  they 
would  belong  to  the  race  described  above. 

Catharus  dryas  ecuadoreanus,  subsp.  nov. 

Type  from  Alamor,  Ecuador.  No.  83646,  A.N.SJP.,  6  adult,  collected 
by  Cherrie  and  Gill,  September  15,  1921. 

Diagnoais:  Diiiers  from  C.  d.  dryas  of  Guatemala  in  having  the  upper 
parts  Dark  Mouse  Gray  (instead  of  Dark  Olive  Gray) ;  the  under  parts 

are  paler,  pale  cream  (instead  of  Naples  Yellow),  with  the  si)otting  of  the 
chest  paler  ashy,  the  spots  larger  and  not  so  distinct,  while  the  extent  of 
dark  asliy  uray  on  the  sides  of  chest  and  body  generally  is  paler  and 
encroaches  more  over  the  breast.  (In  dryas  the  sides  of  the  body  have  the 
gray  distinctly  washed  with  olivaceous.  The  Ecuador  bird  is  also  con- 
siderably smaller,  as  shown  by  the  measurement-  l)clow. 

C.  d.  ccuador((inus  dillers  from  C.  d.  maculdf us  of  Peru  and  Bolivia  in 
having  the  upper  parts  very  much  paler  and  grayer  and  in  the  much  sparser 
si)otting  of  tlie  under  parts,  maculatics  having  the  whole  of  the  imder  parts 
spotted  with  black  from  (and  including)  the  throat  down  to  the  upper 
abdomen.  The  new  race  also  has  less  whitish  area  on  the  throat,  the  black 
of  the  sides  of  the  head  encroaching  more  over  the  sides  of  the  throat. 

Measure  tNenti<: 

C.  d.  dryas;  (2  unsexed  skins  from  Yzabal,  Guatemala)  wing,  98,  100 
mm.;  tail,  81  mm.;  tarsus,  37,  38.5  mm. 

C.  d.  ecuadoreanus:  (1  6  and  1  9 )  wing,  93,  87  mm.;  tail,  75,  70  mm.; 
tarsus,  32.5, 33  mm. 
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Turdus  ignobilis  sandiae,  Carriker. 

Turdus  ignobilis  sandiae  .Csirrikcr,  Proc.  A.X.C).P.,  LXXXV,  p.  34,  1933  (Huacamayo, 
Dept.  Puno,  Peru). 

I  have  recently  compared  the  type  of  T.  i.  sandiae  with  a  good  series  of 
T.  amaurockalinua  Cabanis  from  northern  Bolivia,  and  find  them  to  be 
identical.  Therefore  T.  i.  sandiae  Carriker,  becomes  a  synonym  of  T. 
amaurochalinm  Cabanis. 

Hylophilus  ochraceiceps  viridissimus,  subsp.  nov. 

Typo  from  Movobamba,  Dept.  San  ^ fart  in,  Peru,  altitude  3,500  feet. 
No.  116G59,  A.X.S.P.,  $  adult,  collected  October  17, 1933  by  M.  A.  Carriker, 
Jr.,  original  No.  8099. 

Diagnosis:  Closest  to  //.  o.  riridior  of  Sta.  Cruz,  Bolivia,  but  differing 
from  that  race  in  the  very  much  darker  olive  green  of  the  upper  parts,  less 
olive  across  the  chest,  and  the  tail  less  brownish ' (greener) . 

Tt  differs  more  noticeably  from  //.  o.  jcrrugincijrons,  the  race  nearer  to  it 
geographicaly.  than  it  does  from  the  southern  bolivian  race. 

Compared  with  the  type  and  eleven  skins  of  viridior  from  Sta.  Cruz, 
Bolivia,  with  A  6  i  and  4  9  9  from  the  upper  Rio  Beni,  Bolivia,  and  with 
four  skins  from  Huacamayo,  south  Peru,  as  well  as  with  several  skins  of 
H.  o.  ferrugineifrons.  The  birds  from  south  Peru  and  north  Bolivia  are 
intermediate  between  viridior  and  viridissimus,  being  closer  to  the  former. 
They  are  a  little  brighter  olive  green  on  the  back  and  with  the  rufous  of 
the  front  and  crown  extending  further  back,  almost  to  the  occiput,  while  in 
viridior  this  color  practically  ends  just  behind  the  eye.  In  viridissimus  the 
rufous  crown  also  extends  nearly  back  to  the  occiput.  In  ferrugineifrons 
the  back  is  decidedly  brownish  olive,  the  front  darker  rufous,  darker  chest 
and  sides,  and  decidedly  yellowish  abdomen  (not  grayish) . 

Diglossa  caerulcscens  intermedia,  subsp.  rov. 

Type  from  Chira,  Dept.  Cajamarca,  Peru,  altitude  7,500  feet.  No. 
116486,  A.N.S.P.,  (5  adult,  collected  August  23,  1933,  by  M.  A.  Carriker,  Jr., 
original  No.  7529. 

Diagnosis:  Almost  exactly  intermediate  between  D.  c.  saturata  of 
Colombia  and  D.  c.  pallida  of  central  and  south  Peru.  The  upper  parts  are 
brighter,  clearer  blue  than  in  pallida  or  saturata,  while  the  throat  and  chest 
are  deep  blue,  almost  the  same  shade  as  in  saturata  and  caerulescens,  except 
that  it  lacks  the  slight  purplish-violet  shade  present  in  those  two  races.  At 
the  posterior  edge  of  the  chest  there  is  a  sharp  transition  of  color,  the  breast 
and  abdomen  being  bluish  white,  paler  even  than  in  pallida,  which  has  tlie 
whole  of  the  under  parts  almost  uniform  pale  grayish  blue;  the  under  tail 
coverts  are  so  broadly  edged  with  whitish  as  to  almost  conceal  the  blue-gray 
bases  of  the  feathers. 
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Remarks:  In  addition  to  the  type  two  more  males  were  taken  at  the 
same  locality.  All  are  in  fresh,  fully  adult  plumage.  Compared  with  seven 
skins  of  pcdlida  from  Huacapistana  (topotypes),  Auquimarca,  and  Sto. 
Domingo,  which  are  all  very  uniform  in  color.  Also  with  eight  skins  of 
saturata  from  Colombia  (four  topotypes) ;  two  skins  of  caerulescens  from 
Merida  and  Caracas,  Venezuela.  Six  skins  from  Leymebamba,  Peru  are 
also  referable  to  this  new  form,  but  are  not  quite  typical,  being  slightly 
intermediate  with  pallida,  agreeing  with  the  type  of  intermedia  in  the  color 
of  the  back  and  abdomen  and  abrupt  transition  between  chest  and  breast, 
but  the  throat  and  chest  are  paler,  grayish  blue,  about  as  in  pallida. 

Tangara  argyrophenges  caeruleigularis,  subsp.  nov. 

Tyi)e  from  Rio  Jelashtc,  Dept.  San  ]\Iartin.  Peru,  ahitude  o,U00  feet. 
No.  109178,  A.X.S.P.,  i  adult,  collected  August  20,  1932,  by  M.  A.  Carriker, 
Jr.,  original  No.  5946. 

Dia(jnof<i><\  Siniih\r  to  T.  a.  (trqi/rophcngcs  of  Bt)Hvia.  in  general  color 
pattern,  but  differing  as  follows:  Back,  scapulars,  rump  and  upper  tail 
coverts  slightly  paler,  silvery  Cream  Color,  instead  of  shining  Naples  Yellow, 
this  color  extending  down  over  the  tips  of  the  longest  upper  tail  coverts,  the 
bases  of  which  are  black.  (In  argyrophenges  all  of  the  lon<:er  ujiper  tail 
coverts  are  black  to  the  tii)s).  The  color  of  the  throat  is  (juite  diti'erent  in 
the  new  form,  which,  together  with  the  sides  of  the  head,  ear  coverts  and 
sides  of  neck  are  shining  silvery  blue,  with  a  slight  greenish  shade  in  certain 
lights  (near  to  Light  Glaucous  Blue),  while  in  argyrophenges  these  areas  are 
decidedly  silvery  greenish,  near  Dark  Greenish  Glaucous.  The  sides  and 
flanks  are  also  paler,  the  same  color  as  the  back:  the  inner  edges  of  the 
remiges,  on  the  under  side,  are  paler,  being  narrowly  edged  with  white;  the 
bill  is  considerably  heavier,  more  swollen  at  the  base,  but  of  the  same  lengtli. 

Remarks:  In  addition  to  the  type,  1  2  and  2  $  S  very  sligiitly  immature 
were  taken  at  the  same  place.  They  were  compared  with  2  adult  males  and 
1  slightly  immature  male  from  Samaipata,  Dept.  Sta.  Cruz,  Bolivia.  (Coll. 
Carnegie  Museum). 

The  type  of  argyrophenges  was  collected  by  Buckley  in  *  Bolivia  which 
means  that  it  came  from  some  place  in  the  Yungas  of  La  Paz,  so  that  we 
cannot  be  absolutely  certain  that  the  Samaipata  birds  are  typical,  but 
taking  other  species  from  the  same  area  as  a  criterion,  I  think  that  we  may 
assume  that  they  are  the  same.  The  type  seems  to  be  the  only  specimen 
of  the  species  known  from  Bolivia  (except  the  3  i  S  in  the  Carnegie 
Museum  from  Samaipata).  Taczanowski  records  specimens  taken  by 
Stolzmann  at  Huambo,  Dept.  San  Martin,  Peru,  which  locality  is  not  far 
from  the  type  locality  of  caeruleigularis,  and  without  doubt  Taczanowski's 
description  of  the  species  (Ornithologie  du  Perou)  was  made  from  Huambo 
specimens  ica£ruleigularis) ,  although,  at  the  beginning,  he  quotes  Sclater's 
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latin  (liafrno.-is  of  ar<i]irophenge>i.  In  Sclatcr's  aofount  of  the  species  (Cat. 
Birds  Brit.  ]\Ius.,  Vol.  XI.  p.  137 j  he  has  used  the  tyjic  for  his  description 
of  the  male,  and  one  of  Stolzmann's  Huambo  birds  for  that  of  the  female,  so 
that  in  reality  the  female  of  argyrophenges  is  still  unknown,  as  far  as  I 
am  aware. 

Description  of  T.  a.  caeruleigularis  female: 

Pileuni  and  na})e  blackish,  the  feathers  rather  broadly  edged  with  blue- 
green,  brighter  on  the  front  and  duller  on  the  nape;  rest  of  u])per  parts 
golden  olive;  wings  and  tail  black,  broadly  edged  with  Forest  Green;  throat, 
sides  of  head,  sides  of  neck  and  upper  chest  dull  Silvery  Glaucous,  with  a 
slig-ht  wash  of  tawny  on  the  sides  of  the  throat;  breast  and  abdomen  about 
Storm  Gray,  the  feathers  narrowly  edged  with  white  (more  apparent  on  the 
abdomen);  sides  of  chest  and  body  golden  olive;  flanks  and  crissum  near 
Forest  Green,  the  latter  slightly  edged  with  whitish;  under  wing  coverts 
white  (except  greater  primary  coverts  blackish),  and  lining  of  wing  white. 

Delothraupis  castaneiventris  peruvianus,  subsp.  nov. 

Type  from  Auquimarca,  Dept.  Junin,  Peru,  altitude  8,000  feet.  No. 
U)2213.  A.N.S.P.,  6  adult,  collected  February  13,  1931  by  M.  A.  Carriker, 
Jr.,  original  Xo.  1979. 

Diaijnosi.s:  Differs  from  castaneiventris  of  Bolivia  and  south  Peru  in 
the  darker,  richer,  more  uniform  rufous  color  of  the  under  parts,  especially 
of  the  throat,  and  the  greater  length  of  wing. 

In  castaneiventris  the  abdomen  is  deep  chestnut  rufous,  which  color 
becomes  gradually  paler  up  over  the  breast  and  chest,  until  it  becomes 
almost  wliite  on  the  upi)er  throat  and  ochraceous  on  1ow(m-  thi'oat.  wliilc  in 
peruvianus  the  whole  of  the  under  parts  are  the  >ame  uniform  color  as  the 
abdomen.  In  castaneiventris  the  base  of  the  malar  stripe  (in  front  of  eye) 
is  white,  which  color  gradually  changes  through  cream  and  pale  cinnamon 
into  the  paler  rufous  of  the  chest.  The  black  mustachial  streak  in  Peru- 
vian ks  is  much  narrower  and  shorter;  the  bill  is  noticeably  larger  and  the 
wing  i't)nsiderably  longer. 

Measurements: 

D.  c.  castaneiventris;  (2  $  $  and  I  9  from  Hichuloma,  Bolivia)  wing, 
79,  78.5,  76  nun.;  (S  $  $  and  1  9  from  Oconeque  and  Sto.  Domingo,  s. 

Peru).  80.  80.  80.5,  79  nmi. 

D.  c.  peruvianus  (type  and  4  9  9  from  Auquimarca,  Peru)  wing,  87,  85, 
82.  82.  80  mm. 

Remarks:  One  9  from  Oconeque  and  1  9  from  Hichuloma  are  deeper 
rufous  below  than  the  rest  of  the  series  of  castaneiventris,  but  are  noticeably 
paler  than  the  Auquimarca  skins  of  peruvianus,  and  the  throat  is  as  pale 
as  the  rest  of  the  southern  series.  There  is  some  variation  in  the  amount 
of  silvery-blue  tips  to  the  feathers  of  the  upper  parts,  but  without  regard  to 
locality  or  sex,  being  apparently  merely  an  individual  character  without 
regard  to  locality,  sex,  or  age. 
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Diuca  speculifera  magnirostris,  subsp.  nov. 

Type  from  Yannc  ^^o\^t.  Ancash.  Poni.  altitude  15.000  frot.  Xo.  109086, 
A.N.S.P.,  $  adult,  collected  March  26,  1932  by  M.  A.  Carriker,  Jr.,  original 
No.  4583. 

Dingnosis:  Like  I),  s'.  sproilifern  of  Bolivia  and  south  Peru  in  color,  hut 
bill  decidedly  lonfier  and  higher  at  base,  but  not  wider,  averaging  2  mm. 
longer  and  about  1  mm.  higher  at  base,  giving  it  a  nmcli  more  slender, 
tapering  outline. 

Remarks:  Birds  from  central  Peru  (La  Galera,  Dept.  Junin)  have  the 
bill  almost  as  long  as  the  Yanac  birds,  and,  with  the  exception  of  two  skins 
out  of  seven,  very  uniform  in  length  (16  to  16.5  mm.).  One  $  and  1  9, 
however  have  the  bill  almost  as  short  as  the  Bolivian  series  which  measures 
14  to  15  mm.  (average,  14.25  mm.).  Five  skins  from  Arieoma  Pass  and 
Huancarani,  Dept.  Puno,  average  14.5  mm. 
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BY  Henry  W.  Fowler. 

Tlie  ni:it('ri;i]s  I'cportcd  in  this  paper  are  chiefly  of  intercut  as  they  inehide 
some  of  the  rarest  and  little-known  species  of  the  Natal  region.  Several 
are  outstanding  rediscoveries  of  Indian  Ocean  species,  very  imperfectly 
known,  and  at  least  one  has  rested  in  oblivion  over  a  century.  Others  are 
additions  to  the  South  African  fauna.  The  collection  includes  291  speci- 
mens representing  167  species  of  which  nine  are  described  as  new,  besides 
three  new  genera. 

Credit  is  due  Mr.  Bell-Marley  for  his  efforts  in  securing  such  valuable 
materials,  the  more  important  of  which  are  accompanied  by  color  notes 
from  the  fresh  or  living  specimens.  These  are  indicated  by  the  use  of 
quotation  marks.  If  no  other  locality  is  given  it  is  assumed  the  species 
was  obtained  at  Durban.  The  Academy  is  again  indebted  to  Mr.  Bell- 
Marley  for  this  gift  to  its  collections. 

SCYLIOBHINIDAE 

Scyliorhinus  natalensis  Regan. 
One,  560  mm. 

Scyliorhinus  leopardus  Fowler. 

One,  640  mm.,  $  .  Agrees  with  the  small  type. 

Haladiinis  punctatus  (Gilchrist).  Figure  i. 

Depth  8  to  subcaudal  origin;  head  5^,  width  If.   Snout  2  in  head;  eye 

4i,  2  in  snout,  2|  in  interorbital;  month  width  2  in  head;  no  labial  folds; 
teeth  about  34  rows  above.  38  rows  })elow.  with  rather  narrowly  triangidar 
median  cusp  and  apex  little  curved;  edges  entire;  preoral  length  2§  in  mouth 
width;  nostrils  large,  opposite  front  edge  of  upper  lip,  flaps  without  cirri, 
intemarial  equals  preoral  length;  interorbital  2^  in  head,  flattened,  de- 
pressed medianly.  Gill  openings  small,  all  well  above  pectoral  base,  first 
largest  or  4  times  last. 

Scales  minute,  tridentate,  cusps  subequally  large. 

First  dorsal  origin  over  middle  of  ventral  length,  front  fin  edge  2  in  head ; 
second  dorsal  inserted  over  hind  basal  portion  of  anal,  front  fin  edge  2; 
front  anal  fin  edge  3,  fin  length  li;  caudal  3  in  rest  of  fish,  front  subcaudal 
edge  2f  in  caudal  lenirth;  pectoral  H  in  head,  width  H  in  its  length;  ventral 
length  equals  head,  fins  united  behind;  clasper  long  as  ventral  base. 

General  color  light  brown.  Back  and  upper  surfaces  with  close-set, 
small,  dark-brown  spots;  about  12  across  interorbital;  on  sides,  delimiting 
spotted  upper  area  from  pale  lower  imiform  area,  row  of  rather  large, 
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irro(;iilar,  well-spaced  brownish  blotches,  tliese  extended  forwards  along  side 
of  liead.  All  upper  surfaces  of  paired  tins,  dorsal  and  cautlal,  with  rather 
large  brownish  spots,  irregular  and  variably  distinct.    Iris  grayish. 

One,  310  mm.  I  have  not  seen  Gilciirist's  ori<iinal  account  and  identify 
the  species  from  Barnard,  thougii  his  description  of  its  coloration  is  quite 
different.  My  specimen  agrees  in  most  every  respect  with  Scyliorhinus 
(Halaelurus)  poly  stigma  Regan  1921. 

Cephaloscyllium  sufflans  (Regaii).   Figures  2  (lateral  view  partly  inflated),  and  3 
(mouth  below). 

Depth  (contracted)  5^  to  subcaudal  origin;  head  4f,  width  1.  Snout  3 
in  head;  eye  4,  If  in  snout,  2  in  interorbital ;  mouth  width  If  in  head;  no 

labial  folds;  lower  Wp  with  slight  notch  close  before  rictus;  teeth  about  60 
rows  above,  about  -44  rows  below,  with  rather  large  cusps,  as  little  longer 
median  one,  and  one  on  eacli  side,  edges  entire;  inside  mouth  strongly 
papillate;  preoral  length  3  in  mouth  width;  nostrils  rather  large,  extend 
behind  front  edge  of  upper  lip,  flaps  without  cirri,  internasal  1^  in  preoral 
length;  interorbital  If  in  head,  low,  broadly  depressed.  Gill  openings 
moderate,  all  well  above  jiectoral  base,  third  largest  and  last  smallest. 

Scales  moderate,  rather  rough  to  touch,  simple,  triangular,  pointed 
denticles. 

First  dorsal  origin  over  first  fifth  of  ventral  base,  front  fin  edge  1^ 

in  head;  second  dorsal  origin  over  first  fifth  of  anal  base,  front  fin  edge  2i 
in  head;  front  anal  fin  edge  2,  fin  length  U;  caudal  2  in  rest  of  fish,  front 
subcaudal  edge  in  head;  pectoral  1^,  width  1^  in  its  length;  ventral  length 
If  in  head,  fins  only  very  slightly  united  basally  behind;  short,  rounded, 
rudimentary  claspcr  ^  of  eye. 

Back  and  head  al)ovo  oli\-o  si-ny  to  li('liotro])e  jiurple,  becoming  uniform 
pale  biif^'  on  untler  surfaces.    Under  surfaces  of  all  fins  grayish.    Iris  gray. 

One,  375  mm.  In  the  contracted  stage  the  l)elly  is  loose  and  flabby. 
"This  f]<]\.  when  bi'ought  to  the  surface,  was  found  with  the  belly  inflated 
with  watci-.  Colour  phmi  blue,  with  darker  cross  bars,  fading  paler  on 
sides.    From  trawl  net,  in  70  to  80  fathoms,  Natal  coast." 

OBEGTOLOBIDAE 
Stegostoma  tygrinum  (Bonnaterre). 

One,  877  mm.,  May  3,  1932.  "  Rich  buff,  shading  paler  on  belly,  mark- 
ings black."  It  agrees  with  a  little  smaller  Bombay  specimen  in  the  collec- 
tion, received  in  1925.   New  for  Natal. 

EULAMUDAE 

Eulamia  limbatus  (Miiller  and  Henle). 

Depth  6^  to  subcaudal  origin;  head  4§,  width  If.  Snout  2^  in  head;  eye 
7^^,  3  in  snout,  4^  in  interorbital;  mouth  width  2f  in  head,  length  If  in  its 
width;  \cry  short  upper  and  lower  labial  fold  at  each  rictus;  upper  teeth 

little  bi'oadiM'.  triangular,  with  minutely  serrated  edges,  lower  narrow  and 
entire;  nostrils  about  midway  in  preoral  length,  about  |  of  eye,  short  flap 
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1.  Halaelurus  puncLalus.  2,  3.  Cephaloscyllium  sufflans. 

4.  Gilchristella  aestuarius.  5.  Sardinella  jussieu. 

6.  Sardina  sagax. 
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broatl  and  entire;  prcoral  lengtli  2^,  in  head;  interorbital  II.  l)road.  convex. 
Gill  openings  moderate,  all  above  pectoral  base,  third  largest  or  little  larger 
than  eye,  last  smallest. 

Scales  minute,  very  fine  and  rough  to  touch,  tridentate  and  tricarinate. 

First  dorsal  begins  opjiosite  hind  angle  of  pectoral,  front  fin  edge  IJ  in 
head,  posterior  lobe  of  fin  3^;  second  dorsal  begin?  slightly  before  anal,  front 
fin  edge  2^;  front  anal  fin  edge  3;  caudal  2^  in  rest  of  fish;  front  subcaudal 
edge  If  in  head  or  2f  in  caudal  length;  pectoral  equals  head,  width  If  in  its 
length  ;  ventral  1|  in  head;  fins  separated. 

Back  and  iijiper  surfaces  uniform  gray.  Below  whitish.  Iris  gray. 
Second  dorsal  with  large  black  apical  blotch. 

One,  630  mm.  long. 

SaUAUDAE 

Atractophorus  armatus  Gilchrist. 

Depth  7  to  subcaudal;  head  4^,  width  1^.  Snout  2^  in  head;  eye  4|, 
If- in  snout,  2 J  in  interorbital;  mouth  width  2^  in  head,  ver>^  long,  upper 
labial  groove  1|  in  mouth  width  and  extends  half  its  length  behind  rictus; 
lower  labial  groove  J  mouth  width;  about  34  rows  of  teeth  above,  and  24 
rows  below,  crowns  all  directed  laterally;  nostrils  moderate,  midway  in  snout 
length,  ^  of  eye,  each  with  short,  simple,  triangular  flaps;  internarial  3  in 
preoral  length,  which  If  in  head;  interorbital  2^,  low,  depressed,  surface  but 
slightly  convex.  Gill  openings  small,  all  before  pectoral,  last  largest  or  If 
in  eye. 

Scales  minute,  simple.  i)ointed  tubercles,  rough  to  touch. 

First  dorsal  begins  well  behind  pectoral  base  or  about  over  middle  of 
inner  pectoral  lobe,  fin  length  1|  in  head;  second  dorsal  begins  well  behind 
ventral,  fin  length  1|  in  head;  caudal  3J  in  rest  of  fish,  front  subcaudal  edge 
2§  in  caudal ;  front  j-tectoral  edge  1  h  in  fin  length,  which  equals  head;  ventral 
length  1^,  fins  separated,  pointed  claspers  moderate. 

Back  and  upper  surfaces  gray  brown,  under  surfaces  lighter  brown.  Iris 
blackish. 

One,  660  mm.  This  specimen  greatly  larger  than  355  mm.  as  given  by 
Barnard.  It  also  differs  from  his  outline  figure  in  the  fins  placed  more 
distant  from  one  another,  doubtless  due  to  age. 

TORFEDINIDAE 

Torpedo  panthera  (Olfers). 
Two,  135  to  138  mm. 

DASYATIIDAE 

Dasyatis  uarnak  (Forskal). 

One,  373  mm.,  disk  width  228  mm.  A  single  tubercle  in  middle  of  disk 
above.  Tail  with  rather  obscure,  reguL'ir.  dark  blotches  along  side^  whole 
extent.  Lower  surface  of  disk  cream  white,  with  broad  brown  margins  to 
pectorals. 
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DUSSUMIE&IIDAE 
GILCHRISTELLA,  new  genus 

Body  elongate,  rather  slender,  well  compressed.    Head  rather  small. 

Snout  conic.  Eye  large,  high,  median  in  head,  without  adipose  lids.  Mouth 
terminally  superior,  lower  jaw  slightly  projecting.  Maxillary  reaches  eye. 
No  teeth.  Gill  rakers  slender,  fine,  long.  Branchiostegals  7.  Scales  rather 
large,  narrowly  imbricated,  very  deciduous.  Belly,  both  before  and  behind 
ventrals,  rounded,  without  scutes  or  denticles,  scales  passing  over.  Dorsal 
inserted  nearer  snout  than  caudal  base,  fin  moderate.  Anal  begins  below 
last  dorsal  rays,  base  rather  long  or  extends  fi  in  space  to  caudal  base. 
Caudal  forked.  Pectoral  low,  short.  Ventral  inserted  well  before  dorsal, 
reaches  vent,  which  close  before  anal. 

Type  Spratelloides  aestuarius  Gilchrist. 

Small,  weak  fishes,  with  very  deciduous  scales  and  narrow,  ill-defined 
silvery  lateral  streak.  The  genus  differs  from  Etrumem,  Dimumieria, 
SpratelUndes,  and  Montalbania,  chiefly  in  its  advanced  ventrals. 

(For  the  late  Dr.  J.  D.  F.  Gilchrist,  author  of  many  important  papers  on 
the  fishes  of  South  Africa.) 

Gilchristeila  aestuarius  (Gilchrist).    Figure  4. 

Eight,  44  to  51  mm.    Blue  lagoon,  in  enclosed  water.    August  2,  1933. 

The  type  of  Spratelloides  Blccker  1852  is  Clupea  argijrotaenia  Blceker 
1849,  monotypic  =  Clupea  gracilis  Schlegel  1847.  In  this  species  the  ventral 
is  inserted  below  the  hind  dorsal  rays,  therefore  Barnard's  statement  under 
Spratelloides  "  Ventrals  almost  or  entirely  in  front  of  dorsal "  is  not  in 
accord. 

Spratelloides  madagascariensis  Sauvage  1883  is  evidently  not  a  Spratel- 
loides as  his  figure  in  1891  shows  the  ventral  profile  with  abdominal  scutes, 
though  these  are  not  mentioned  in  the  description. 

CLUPEIDAE 

Sardinella  jussieu  (Lacepede).    Figure  5. 

One,  111  mm.,  Durban  beach,  1931. 

Hilsa  durbanensis  (Regan). 

One,  94  mm.,  Durban  beach,  1931.  Colored  like  1932  specimen  I 
reported. 

Sardina  sagax  (Jenyns).  Figure  6. 

Forty-two,  32  to  48  mm.,  washed  ashore  on  ocean  beach,  Durban,  Nov. 
10, 1933. 

illisha  natalensis  (Gilchrist  and  Thompson).  Figure  7. 

Depth  3 ;  head  3^,  width  2^.  Snout  3  m  head  measured  from  snout  tip; 
eye  3,  equals  snout,  little  greater  than  interorbital ;  maxillary  reaches 
•opposite  front  eye  edge,  expansion  1^  in  eye,  length  2^  in  head  from  snout 
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tip;  teeth  minute,  in  narrow  band  or  series  on  jaw  edges  and  maxillary 
edges;  interorbital  4*,  low,  depressed  medially;  opercles  and  cheeks  striate. 
Gill  rakers  14  -f  25,  lanceolate,  If  of  eye;  gill  filaments  f  of  gill  rakers. 

Scales  44  in  median  lateral  series  to  caudal  base;  10  transversely  between 
dorsal  and  ventral;  14  prcdorsal.  Scales  with  4  to  6  transverse  striae;  all 
incomplete  except  most  basal  one.    Abdominal  scutes  19  ~\-  8. 

D.  Ill,  13, 1,  first  branched  ray  1^  in  total  head  length;  A.  iii,  35,  i,  first 
branched  ray  2|;  caudal  deeply  forked;  least  depth  of  caudal  peduncle 
3;  pectoral  l^t ;  ventral  4. 

Back  olive,  also  upper  surface  of  head.  Broad  adipose  eyelids  whitish. 
Sides  of  head,  sides  and  under  surfaces  of  body  silvery  white.  Dorsal  and 
caudal  olive  gray,  other  fins  whitish.  Underlaid  grayish,  ill  defined  axial 
band  on  sides  of  body. 

One,  193  mm. 

ENOSAUIIDAE 

Anchoviella  holodon  (Lluuknyi.T). 

Three.  92  to  96  mm..  r)url)an  beach,  1931. 

Thrissocles  vitirostris  (Gilchri.-t  and  Tlionipson). 

One,  80  mm.,  with  the  preceding  species.    One,  180  mm.,  from  Durban. 

OOHOSTOMIDAE 

Vinciguerria  sanzoi  Jespersen  and  Taaning.   Figure  8. 

One,  44  mm.,  washed  ashore  with  plankton  at  Durban  beach,  Nov.  7, 
1932.  Known  from  the  Atlantic,  this  interesting  species  here  recorded  from 
Natal  for  the  first  time. 

SYNODONTIDAE 

Saurida  tumbil  (Bloch). 

One,  250  mm.  Outer  anterior  series  of  palatine  teeth  in  3  series  trans- 
versely.  Not  previously  reported  from  Natal. 

Trachinocephalus  my  ops  (Schneider). 
One,  103  mm.,  Durban  beach,  1931. 

MURAENIDAE 

Muraena  mossambica  (Peters). 

Four  uniformly  colored  examples.  108  to  222  mm.,  from  first  dam  at 
Pauli)ictcrsbur,<i-.  Five,  225  to  410  mm.,  of  which  only  one  with  the  dorsal 
origin  little  nearer  pectoral  origin  than  vent,  in  all  others  nearer  vent. 

Two,  300  to  315  mm.,  from  Durban,  with  back  mottled  with  darker. 

Muraena  australis  (Richardson). 

Depth  13.1;  I'f^'^^tl  width  2§.  Snout  5i  in  head  from  snout  tip;  eye 
13,  2}  in  snout,  2§  in  interorbital;  mouth  cleft  3f  in  head;  teeth  in  broad 
bands  in  jaws,  anteriorly  12  to  14  irregularly  in  transverse  count;  lips  broad^ 
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7.  Ilisha  natalemis.  8.  Vinnqnerria  sanzoi. 

9  Ophichthis  retijer.         10.  Cynoylossus  durbanemis. 
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well  marked  laterally;  interorbital  5|  in  head,  low,  convex.  Gill  opening 
8i  in  total  head;  interbranchial  space  4. 

Scales  slender  ov  narrow. 

Dorsal  heuiii-;  snout  lentith  in  advance  of  anal  origin,  also  before  vent; 
caudal  4ii  in  head;  pectoral  3^. 

Back  and  upper  surfaces  uniform  olive,  under  surfaces  ^  er\  i^ale  brown. 
Iris  gray. 

One,  753  mm.   Barnard  mentions  it  as  taken  only  once  in  South  Africa. 

CONGBIDAE 

Leptocephalus  species? 

(Ine,  8o  mm.,  Durban  beach,  April  19,  1933.  This  larval  stage  I  have 
not  located. 

OFHIGHTHTIDAE 

Ophichthiis  unicolor  Regan. 

Two,  490  to  573  mm.   In  smaller  example  belly  nearly  orange. 

Ophichthus  apicaUs  (  Dennett). 

One.  172  nun.,  Blue  Lafroon,  Durban  coast,  March  3,  1934.  Although 
Barnard  say.s  "  Cleft  of  mouth  extending  to,  but  not  beyond,  hind  margin 
of  eye,"  both  of  Bleeker's  figures  he  refers  to  show  the  mouth  cleft  well 
extended  back  of  the  eye.  In  my  specimens  it  extends  behind  the  eye 
nearly  an  eye-diameter.   My  other  example  296  mm. 

Ophichthus  retifer,  new  species.    Figure  9. 

Depth  23];  head  12,  width  2.  Snout  4§  in  head;  eye  Qj,  2  in  snout,  1^ 
in  interorbital;  mouth  cleft  extends  little  beyond  eye,  2^  in  head;  front 

nostrils  each  in  conspicuous  tube  at  side  of  front  end  of  snout,  hind  ones 
not  distinct;  teeth  conic,  ratlier  strong,  siiort.  uniserial  along  sides  of  jaws, 
and  irregularly  biserial  anteriorly;  single  row  of  teeth,  similar,  on  vomer; 
interorbital  G  in  head,  low,  nearly  level.  Gill  opening  (3;  interbranchial 
space  4^. 

Skin  smooth.   On  head  and  tiborax  many  longitudinal  grooves,  producing 

a  varieeatod  wrinkled  appearance.    I^ateral  line  distinct,  axial,  complete. 

Dorsal  begins  opposite  pectoral  origin,  greatest  fin  height  4f  in  head; 
tail  long  as  trunk  without  head;  greatest  anal  height  5  in  head;  pectoral 
length  3§ ;  end  of  tail  firm,  cartilaginous  like  point. 

Head  above  and  on  sides  with  very  numerous,  crowded,  close-set  drab- 
gray  spots;  on  head  proper  mostly  less  than  eye  in  size,  and  on  nape  and 
thorax  larger,  all  separated  by  narrow  ecru-drab  or  lighter  lines;  on 
mandible  more  or  less  defined,  though  on  throat  and  gullet  spots  pa\e,  in- 
distinct and  scattered,  replaced  by  general  pale  or  light  buff  of  lower 
surfaces.  On  side  of  trunk  and  tail  20  or  more  drab-gray  large  blotches; 
alternating  an  equal  series  of  similar  though  smaller  drab-gray  blotches, 
most  of  which  are  still  further  divided  with  a  smaller  drab-gray  blotch  in 
front  and  one  behind,  along  base  of  dorsal  fin.  The  whole  pattern  of  the 
back  is  thus  marked  with  light  reticulated  lines  delimiting  the  various 
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blotches.  Under  surface  of  trunk  and  tail  nearly  uniform  light  buff  or 
pinkish  buff.  Dorsal  pale  grayish,  anteriorly  with  short  blackish  gray 
submarginal  band,  and  most  of  fm  with  very  obscure  and  ill-defined  pale 
brownish  blotches.  Anal  uniformly  light  buff.  Pectoral  buff,  with  3  series 
of  pale  brown  rather  large  spots. 

A.N.S.P.,  No.  63915.  Durban,  Natal.  Length  718  mm.  "  Pale  yellow, 
spotted  boldly  with  rich  brown,  yellow  brighter  on  head." 

Greatly  like  Microdonophis  fowleri  Jordan  and  Evermann  1903,  and  its 
synonym  Ophichthys  garretti  Gunther  1910.  In  1928  I  thought  both 
i^onjrmous  with  Ophichthys  polyophthalmus  Bleeker  1865.  This  last, 
however,  shows  each  of  the  dark  spots  on  the  head  and  back  with  a  small 
central  white  spot.  Although  Bleeker's  figure  does  not  show  it,  Weber  and 
Beaufort  1916  describe  "  margin  of  dorsal  black." 

Microdonophis  eraho  Jordan  and  Snyder  1901  from  Misaki,  Japan,  is 
more  like  the  present  species  than  any  other.  Its  dark  blotches  are  more 
widely  separated  by  pale  interspaces. 

(Bete  net -{-f era  to  bear;  with  reference  to  the  pale  lines  of  the  color 
pattern.) 

EOHIDNIDAE 

Lycodontis  favagineus  Schneider. 
One.  628  mm. 

Lycodontis  meleagris  (Shaw). 
One,  845  mm. 

Echidna  nebulosa  (Ahl). 
One,  362  mm. 

Uropterygius  concolor  Riippell. 

One,  232  mm.  Greatly  like  the  nominal  Anarchias  allardicei  Jordan  and 
Seale  from  Samoa,  with  the  dorsal  distinct  its  whole  extent  though  the  anal 
is  only  shortly  subterminal.   Uniform  gray  brown. 

PLOTOSIDAE 

Plotosus  anguillaris  (Bluch).  » 
One,  220  mm. 

CHABACIDAE 

Alestes  imberi  Peters. 
One,  180  mm. 

CYPBINIDAE 

Barbus  bowkeri  Boulenger. 

Depth  4i;  head  4,  width  1^.  Snout  2^;^  in  head;  eye  5|,  2  in  snout,  2^ 
in  interorbital;  maxillary  reaches  f  to  eye,  length  3^  in  head;  front  barbel 
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lone  as  oyo,  hind  l)arbol  ]h  times  eye;  lower  lip  forms  free  fold  completely 
across  front  of  mandible;  intcrorbital  2f  in  head,  low,  slightly  convex; 
suborbitals  narrow,  about  I  in  cheek  to  preopercular  ridge.  Gill  rakers 
4  +  11  lanceolate,  i  of  gill  filaments,  which  equal  eye.  Right  pharyngeal 
teeth  5,  3,  2,  but  little  hooked,  with  broad,  smooth  grinding  surfaces. 

Scales  34  -|-  3  in  lateral  line;  6  above.  3  below  to  ventral.  4  below  to  anal, 
15  predorjjal.  Caudal  base  scaly.  Ventral  axillary  scale  3  in  fin.  Scales 
with  37  basal  marginal  radiating  striae;  35  parallel  subapical  striae;  circuli 
fine,  obsolete  apically.  Tubes  in  lateral  line  simple,  nearly  reach  middle 
of  scale  ex ]  10 sure. 

D.  111.  8.  I.  third  simple  ray  largely  flexible  and  entire,  first  branched  ray 
1^  in  head;  A.  iii,  5,  i,  first  branched  ray  1^;  caudal  1,  well  forked;  least 
depth  of  caudal  peduncle  2J;  pectoral  1^,  rays  i,  16;  ventral  rays  i,  8,  fin 
If  in  head. 

Back  dark  gray  brown,  color  well  contrasted  with  j^ale  or  brownish  wliite 
of  under  sin^faces.  Iris  brownish  also  upper  edges  of  barbels  which  other- 
wise pale.  Dorsal  and  caudal  olive  gray.  Anal  membranes  grayish,  rays 
whitish.  Inner  upper  surfaces  of  pectoral  olive,  fin  otherwise  pale  to 
whitish.  Ventrals  largely  whitish,  middle  part  of  membranes  grayish. 

One,  265  mm. 

Barbus  swierstrae  Gilchrist  and  Thompson. 

Depth  3i;  head  4^^,  width  1|.  Snout  2.^  in  head;  eye  5f,  2  in  snout,  2f 
in  interorbital ;  maxillary  reaches  f  to  eye,  length  3f  in  head;  front  barbel 

If  in  eye,  hind  barbel  IJ;  mandible  well  included  in  upper  jaw;  lower  lips 
lateral,  leave  median  space  at  mandibular  symphysis  entire,  for  extent 
wide  as  eye;  interorbital  2^,  low,  broadly  convex;  suborbitals  narrow,  about 
^  width  of  cheek  to  preopercular  ridge.  Gill  rakers  6  +  15,  lanceolate,  ^  of 
gill  filaments,  which  11  times  eye.  Right  pharyngeal  teeth  5,  3,  2,  outer 
robust,  large,  none  hooked,  grinding  surfaces  moderate,  smooth. 

Scales  29 -j- 2  in  lateral  line;  2  below  to  ventral,  4  below  to  anal,  11 
predorsal.  Caudal  base  with  rather  large  scales.  Axillary  ventral  scale 
2|  in  ventral.  Scales  with  about  36  basal  marginal  radiating  striae,  vari- 
ously inconijtlete  and  other  auxiliaries;  96  apical  radiating  striae;  circuli 
fine,  all  l)as;il.  Lateral  line  complete,  decurved,  tubes  small,  little  exposed 
and  more  or  less  bifid. 

D.  Ill,  9,  I,  third  simple  ray  flexible,  entire,  flrst  branched  ray  equals 
head ;  A.  iii,  5,  i,  first  branched  ray  1-^  in  head,  depressed  fin  reaching  eye 
diamete!"  behind  caudal  base;  caudal  3  in  rest  of  fish,  deeply  forked,  lobes 
pointed;  least  depth  of  caudal  peduncle  IJ  in  head;  pectoral  1^,  rays  i,  15; 
ventral  rays  i.  8.  fin  1]  in  head. 

Back  brown,  sides  and  below  paler,  creamy  on  under  surface  of  head. 
Iris  graj'.  Barbels  brownish.  Mandible  buff.  Dorsal  and  caudal  brown, 
other  fins  lighter  brown.   Membranes  of  paired  fins  and  anal  grayish. 

One,  395  mm. 
Barbus  trevelyani  Gtinther. 

Thirteen,  43  to  70  mm.  Barbel  single,  very  small,  and  differs  a  little 
from  Gilchrist  and  Thompson's  account  in  this  respect  though  their  largest 
example  82  mm. 
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Barbus  ivongoensis  Fowler. 

Onv,  44  nun.,  Uvonfio  River.  Xatal,  1933.  A<irces  with  tlie  type.  Tiii:5 
species  was  nnfortunatclN'  proposed  with  erroneous  spelling  of  the  tyj)e 
locality.  Due  to  tlie  nearly  illegible  labels  of  this  and  others  in  my  1934 
paper  "  Ivongo  "  was  wrongly  given  on  ])p.  424,  428,  429,  430.  In  this 
same  way  other  errors,  which  Mr.  Marley  has  corrected  in  a  recent  letter, 
have  resulted,  thus:  p.  416  for  Nikuzi,  read  Mkuzi  River ;  p.  422  for  Zunyati, 
read  Zinyati  River;  p.  426  for  Rodivlerkji  read,  Rooivlerkji;  p.  426  for 
Mkugi,  read  Mkuzi  River;  p.  429  for  Umzuukulu,  read  Umzimkulu  District; 
p.  431  for  Helpma  Kaon,  read  Helpmakaar;  p.  434  for  Tegula,  read  Tugela 
River;  p.  455  for  Umllynaas,  read  Umlaas  River;  p.  456  for  alluvial,  read 
Aliwal  Shoal;  p.  475  for  John  C.  Meikk,  read  John  C.  Meikle;  p.  509  for 
Umgui,  read  Umgeni. 

Barbus  vulneratus  Castelnau. 

One,  44  mm.,  Paulpietersburg  District.   L.  A.  Day. 

Barbus  anoplus  Wcbcr. 

One,  57  mm..  Heavy  Tree  Dam,  Jan.  5,  1934.    L.  A.  Day.    Color  silvery. 

Barbus  unitaeniatus  Giinther. 

One.  80  mm..  r\'on^-o  River.  1933.  Another  interestinir  specimen,  with- 
out definite  locality  93  mm.  It  has  the  muzzle,  interorbital  region  aromid 
the  eyes,  and  the  cheek  with  small  pearl  oriiaiis.  Its  dark  basal  caudal 
spot  not  so  conspicuous  as  in  my  Angola  materials. 

BOTHIDAE 

Bothus  pantherinus  (Riippell). 
One,  130  mm.   D.  85.   A.  68. 

Bothus  mancus  (Broussonet). 
One,  373  mm. 

SOIEIBAE 

Solea  bleekeri  P.oulenger, 
One,  1 14  nnn. 

Zebr'as  regani  (Gilchrist). 

Depth  2v ;  head  5,  width  2^'.  ."^iiout  4J,  in  head  as  measui'ed  to  lower 
eye;  lower  eye  4^,  little  greater  than  snout;  right  mouth  cleft  reaches  A  in 
lower  eye,  3  in  head;  left  mouth  cleft  4;  interorbital  not  distinct.  Gill 
rakers  as  3  short  rudimentary  papillae;  gill  filaments  long  as  eye. 

Scales  75  in  lateral  line,  from  al)ove  gill  opening  to  caudal  base  and  23 
more  out  over  caudal  medially;  23  above.  28  below,  17  obliriuely  down  from 
lower  eye  to  gill  opening,  ^'ertical  fins  all  largely  scaly.  Dextral  scales 
with  9  to  11  long  slender  apical  denticles,  with  3  or  4  series  transversely 
smaller  basally;  11  or  12  basal  radiating  striae;  circuli  fine,  apparently 
obsolete  apically.   Sinistral  scales  similar. 
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D.  72,  fin  height  1^  in  iiead;  A.  59,  fin  height  1£;  caudal  1^,  convex 
beliind;  pectoral  long  as  eye;  ventral  3  in  head. 

Right  side  gray  brown,  with  muzzle  brown  until  level  with  middle  of 
eyes  when  bordered  transversely  with  black  line;  12  paii's  of  narrow 
j'larallel  bhickisli  transverse  bands  which  extend  on  dorsal  and  anal  to  their 
edges.  Caudal  whitish  terminally,  with  black  siibbasal  band  and  another 
submarginal,  with  some  blackish  horizontal  lines  along  fin  rays.  Left  side 
buff,  vertical  fins  all  gray  and  submarginally  blackish,  also  tail  posteriorly 
soiled  with  dark  gray.  Iris  gray. 

One,  124  mm.  Differs  a  little  from  Zebriaa  zebra  (Bloch)  as  there  are 
no  horizontal  dark  bars  along  the  front  of  the  head  or  muzzle.  Also  last 
dorsal  ray  only  half  joined  by  basal  membrane  with  caudal,  and  last  anal 
ray  entirely  free  from  caudal  in  the  above  specimen.  Not  previously 
reported  from  Natal. 

OTNOOLOSSIDAE 

Cynoglossus  durbanensis  Regan.    Figure  lo. 

Depth  4j ;  head  5^,  width  3^.  Snout  2|  in  head  measured  to  lower  eye; 
lower  eye  8^,  3^  in  snout;  mouth  cleft  curved,  reaches  f  in  lower  eye,  length 
from  front  end  of  mandible  4  in  head;  rictus  little  nearer  snout  tip  than  hind 
edge  of  gill  opening;  narrow  interorbital  ^  of  lower  eye.   No  gill  rakers. 

Gill  filaments  h  of  snout. 

Seales  99  in  lateral  line  to  caudal  base,  of  which  9  before  hind  edge  of 
gill  ()])( ning;  20  above  to  upper  lateral  line,  26  below  to  anal  base;  dorsal 
and  anal  sinistrally  with  well-defined  l)asal  area  4  scales  deej).  dextrally 
naked.  Caudal  finely  scaled  basally.  Sinistral  scales  with  17  to  20  long 
ajMcal  sjunules,  basally  6  to  8  transverse  series  of  elements;  25  to  28 
radiating  basal  striae;  circuli  basal,  apparently  not  extended  apically. 
Dextral  scales  similar.   No  dextral  lateral  line. 

D.  100,  fin  height  2^  in  head;  A.  82,  fin  height  2§;  caudal  length  2; 
ventral  2A. 

Left  side  brown,  with  7  obseurely  defined  blackish  transverse  bands  and 
along  edges  of  back  alternating  dark  brown  blotches  of  much  smaller  extent. 
Whole  region  of  interspaces  with  dark  brown  bars  and  spots  or  mottling. 
Vertical  fins  with  paler  ground  color  and  finely  spotted  irregularly  with  dark 
brown.  On  lower  ))osterior  half  of  head  transverse  black  blotch.  Iris  gray. 
Bight  side  pale  brownish,  dark  spots  on  vertical  fins  showing  through 
grayish. 

One.  171  mm. 

Areliscus  marleyi  (Regan). 

Dejnh  4i;  head  4;.  width  3,1.  Snout  2\  in  head  to  lower  eye;  lower  eye 
9,  4  in  snout;  mouth  cleft,  curved,  extends  half  an  eye  diameter  behind  eye, 
length  from  front  end  of  mandible  5  in  head;  rictus  eye  diameter  nearer  gill 
opening  than  snout  tip;  interorbital  narrow,  ^  of  eye,  concave;  nostril  in 
tube  on  upper  lip  level  with  front  edge  of  upi^er  eye;  hind  nostril  simple 
pore  at  middle  in  front  of  interorbital.  (lill  rakers  as  row  of  about  15 
rudimentary  papillae;  gill  filaments  1^  times  eye  diameter. 
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Scales'  117  in  nicilian  lateral  line  to  caudal  base,  of  wiiieli  12  before 
hind  edge  of  gill  opennig;  19  above  to  upper  lateral  line;  20  below  to  lower 
lateral  line;  no  lateral  line  on  right  side.  Basal  half  of  vertical  fins  scaly 
on  both  sides.  Scales  of  sinistral  side  with  14  or  15  rather  long  apical 
spinule?.  basally  5  transverse  series  of  elements;  24  or  25  radiating  basal 
striae;  circuli  fine,  not  distinct  apically.  Dextral  scales  with  11  apical 
spinules  and  3  transverse  series  of  basal  elements;  25  or  26  basal  radiating 
striae;  circuli  fine,  none  apical. 

D.  126,  fin  height  2^  in  head;  A.  100,  fin  height  2;^ ;  caudal  3. 

Left  side  brown.  Eyes  gray.  Vertical  fins  broadly  blackish  sub- 
marginally,  though  better  contrasted  on  left  >i(lc  due  to  sharply  defined 
basal  scaly  area.  On  right  side  entire  area  of  vertical  fins  dark  or  blackish 
brown.  Inside  gill  opening  black. 

One,  310  mm. 

ZEISAE 

Zeus  faber  Linnaeus. 

One  446  mm.  Comjiared  with  Barnard's  figure  of  Zeus  c(ip(  nsis  this 
specimen  shows  the  large  black  lateral  ocellus  divided  evenly  by  the  lateral 
line.  This  is  in  entire  agreement  with  Italian  specimens  of  Z.  fabcr  before 
me,  though  all  the  latter  smaller.  The  Italian  material  further  differs  in 
much  more  spiny  bucklers  or  the  spines  greatly  enlarged  and  conspicuous. 

GKAHMICOIEFIDAE 

Xenolepidichthys  dalgleishi  Gilchrist. 

Depth  l^'^;  head  3^,  width  2.  Snout  3^  in  head,  eye  2^^,  greatly 
exceeds  snout  or  interorbital ;  maxillary  short,  reaches  f  to  front  of  eye, 
length  4  in  head;  lower  jaw  very  slightly  protrudes;  interorbital  3,  broadly 
convex,  (iill  rakers  11,  short,  flexible,  papillate  points,  ^  of  gill  filaments, 
which    of  eye. 

Scales  slender,  vertically  elongate,  linear,  of  narrow  "  dove-tailed " 
appearance,  each  with  5  or  6  fine,  smooth,  parallel,  vertical  keels;  about  80 

in  lateral  line  to  caudal  base  and  6  more  on  latter;  3  above,  10  below,  3  rows 
on  cheeks  to  lower  prcopercular  ridge.  Ridge  above  each  nostril  and  over 
eye  minutely  serrulate;  row  of  minute  serrae  on  preopercuiar  ridge  and 
another  on  edge.  Lateral  line  greatly  arched  or  ascending  to  upper  fifth 
in  body  depth  anteriorly,  becomes  median  and  axial  slightly  behind  middle 
in  space  between  gill  oi)ening  and  caudal  base. 

D.  V,  29,  first  spine  minute,  second  If  in  head  and  with  2  rows  of 
spinules  on  front  edge  and  1  along  each  side,  soft  fin  height  1^  in  head; 
A.  II,  27,  first  spine  2  J  and  with  2  irregular  rows  of  spinules  along  front  edge 
and  1  along  each  side  posteriorly ;  bases  of  dorsal  and  anal  with  row  of  short 
spines  along  each  side,  with  one  s))ine  op)M)site  ]>ase  of  eacli  ray;  caudal 
l.i,  emarginate  behind;  least  depth  of  caudal  peduncle  4^;  pectoral  1^, 
rays  i,  14 ;  ventral  rays  1,'  6,  fin  2^  in  head. 

Generally  pale  brown,  with  silvery  tints.  Upper  edge  of  back  and  caudal 
peduncle  brownish.  Sides  and  back  with  scattered,  diffuse,  brownish  spots 
about  size  of  pupil,  and  irregulary  arranged  in  5  or  6  series  as  counted 
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transversely  or  longitudinally.  Iris  gray.  Spinous  dorsal  slate  black 
terminally.  Caudal  pale  or  whitish,  bordered  blackish  behind.  Fins  other- 
wise whitish. 

One,  92  mm. 

TRACHICHTHTIDAE 

Trachichthodes  spinosus  Gilchrist. 

Depth  2-^  \  head  2f,  width  1^.  Snout  5  in  head;  eye  2h,  greatly  exceeds 
snout  or  interorbital;  maxillary  reaches  opposite  hind  eye  edge,  expansion 
If  in  eye,  length  1^  in  head;  bands  of  low,  even  teeth  in  jaws,  with  external 
cluster  eacli  side  of  mandibular  symphysis;  band  of  close  set,  granular  teeth 
on  each  palatine  and  vomer;  interorbital  3?,.  convex.  Two  short  s])ines  at 
preopercular  angle,  lower  shorter  and  broader.  Gill  rakers  14  +  20,  slender, 
lanceolate,  1^  in  eye ;  gill  filaments  f  of  gill  rakers. 

Scales  43  +  3  in  lateral  lino;  8  above,  15  below,  36  prodoisal,  extend 
forward  :i  of  eye;  ()  on  clieek  behind  Iiind  maxillary  end.  Dorsals  and 
anals  in  basal  scaly  sheaths.  Scales  with  26  to  28  marginal  ajiical  denticles; 
apical  surfaces  with  scattered  pores;  circuli  very  fine,  not  extended  apically. 
Lateral  line  axial,  complete,  of  small  simple  tubes,  little  exposed,  this  due  to 
notcli  in  overlapping  scale. 

D.  VI.  15,  I,  last  spine  2^  in  head,  second  ray  H  ;  A.  IV,  16,  i,  first 
branched  ray  2j^;  caudal  1^,  forked,  lobes  rounded;  least  depth  of  caudal 
peduncle  3;  pectoral  1^,  rays  ii,  11;  ventral  rays  I,  7,  fin  1^  in  head. 

Uniform  pale  brownish.   Iris  gray. 

One,  192  mm. 
Crephyroberyxdarwini  (Johnson). 

Depth  23^;  head  2^,  width  24.  Snout  3f  in  head  from  snout  tip;  eye 
3.1,  subequal  with  snout,  1^^  in  interorbital;  maxillary  reaches  f  in  eye, 
expansion  1^,  length  U  in  head  from  snout  tip;  teeth  fine,  in  villiform  bands 

in  jaws,  on  vomer  and  jialatines,  those  of  upper  jaw  and  maxillary  mostly 
exposed;  interorbital  3^,  convex;  opercle  with  strongly  marked  radiating 
striae,  with  moderate  spine  behind  about  level  with  lower  eye  edge;  rather 
large,  strong  spine  at  lower  preopercular  angle,  its  edge  with  irregular 
spinules.    Gill  rakers  7  -(-  14,  lanceolate.  If  in  eye  or  twice  gill  filaments. 

Scales  about  75  +  7,  irregular,  rough  velvety  to  touch  alonq;  lateral  line; 
pores  27  -f  3  in  lateral  line;  12  irregular  scales  above  lateral  line,  about  15 
below;  8  horizontally  on  cheek  from  behind  maxillary  expansion  to  angle  of 
preopercular  ridge.  Scales  with  14  to  16  series  irregularly  of  spinules 
vertically  and  4  or  5  horizontally  medially,  on  apical  portion;  10  to  12 
circuli  basally  (transversely).  Lateral  line  axial,  complete,  median  to 
caudal  base.  Rough  scaly  predorsal  forward  until  opposite  hind  pupil 
edge.   Postventral  scutes  11  and  2  more  behind  vent. 

D.  Xlll,  13, 1,  third  spine  3^  in  total  head  length,  third  branched  ray  2; 
A.  III.  11.  I.  second  branched  ray  2|;  caudal  11-,  deeply  forked.  7  spinosrent 
rudimentary  rays  both  above  and  below;  least  depth  of  caudal  peduncle 
4|;  pectoral  1^,  rays  11,  12;  ventral  rays  I,  6,  fin  14,  spine  f  of  fin. 

Head  and  body  largely  uniform  gray.   Iris  darker  gray.   Fins  whitish. 

One,  130  mm.  Barnard  wrongly  credits  this  fish  to  Lowe,  who  was 
unacquainted  with  it. 
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11.  Hippocampus  histrix.  12.  Atherina  ajra. 

13.  Mugil  ramada.  14.  Sphyraena  acutipinnis. 

15.  Trachurops  mauritianus.        40.  Monocentris  japonicus. 
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HOLOC£NT£IDA£ 

Holocentnis  diadema  Lacepede. 
One,  134  mm. 

MONOCENTBIDAE 

Monocentris  japonicus  (Houttuyn).    Figure  40. 
One,  56  inin.    "  liright  yellow  with  black." 

SYNGNATHIDAE 

Sjmgnathus  temmincld  Kaup. 

Two,  150  to  194  mm.  Snout  If  in  rest  of  head.  Brood  pouch  on  1  -f-  23 
rings.  D.  32,  on  2  +  7  rings. 

Hippocampus  knda  Bleeker. 
One,  150  mm. 

Hippocampus  histrix  Kaup.   Figure  11. 

One,  130  mm.   Not  previously  reported  from  Natal. 

riSIULAIUIDAE 

Fistularia  petimba  Lacipede. 
One,  585  mm. 

MACRORHAMPHOSIDAE 

Macrorhamphosus  velitaris  (Pallas). 

Depth  4^;  head  2^,  width  5.  Snout  1^  in  head  from  snout  tip;  eye  6, 
3^  in  snout,  greater  than  interorbital,  1^  in  postorbital;  maxillary  length  If 
in  eye;  interorbital  6^,  low,  convex.  Gill  rakers  3  +  10,  finely  lanceolate, 
about  f  of  gill  filaments,  which  If  in  eye. 

Scales  about  52  -j-  3  in  lateral  median  series  from  head ;  32  transversely 
from  dorsal  spine.  Tliree  oblique  suprascapular  keels  on  postocular  keeled 
ridge. 

D.  V — 10,  second  spine  largest,  inserted  eye  diameter  in  advance  of 
anal  or  opposite  tips  of  depressed  ventrals,  reaches  middle  of  soft  dorsal 
base.  IcnfTtli  2,'j  in  total  head;  soft  dorsal  height  2\,  in  spine;  A.  18,  fin  hei<j;ht 
4^  in  second  dorsal  spine;  least  depth  of  caudal  peduncle  8^  in  total  head 
length;  caudal  3 J,  little  emarginate;  pectoral  3,  rays  about  10;  ventral 
length  8  in  head. 

Dark  brown  to  slate  above,  more  brownish  below,  lower  edge  of  head 
and  belly  much  paler  to  whitish.  T>()wer  sides  of  beak  with  dark  gray 
spots,  all  close  set.    Iris  gray.    Fins  all  light  brown,  bases  dark. 

One,  52  mm.  Washed  ashore  at  Durban.  "  Back  steel  blue,  belly  pale 
olaret  to  silvery." 

Notopogon  natalensis  (Gilchrist). 

One,  175  mm.  Base  of  second  dorsal  spine  directly  over  soft  dorsal 
origin. 
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ATHESINIDAE 

Atherina  afra  Peters.  Figure  12. 

Depth  5§;  head  4^,  width  2.  Snout  3^  in  head  from  snout  tip;  eye  3, 
greater  than  snout,  equals  interorbital;  nuixilhiry  reachc?  yt,  in  eye,  length 
2^  in  head  from  snout  tip;  mandibular  rami  little  elevated  posteriorly  inside 
mouth;  teeth  minute,  in  narrow  bands  in  jaws,  on  vomer  and  palatines; 
interorbital  3,  low,  level.  Gill  rakers  6  +  18,  slender,  lanceolate,  2  in  eye; 
gill  filaments    of  gill  rakers. 

Scales  37  H-  3  in  median  lateral  series  from  pectoral  origin;  7  transversely 
from  second  dorsal  origin  to  anal  origin;  17  predorsal  forward  to  occiput; 
o  behind  depressed  first  dorsal  to  second  dorsal  origin.  Lateral  line  as  row 
of  axial  pores,  one  on  each  scale  exposure  from  end  of  depressed  pectoral  to 
caudal  base.  Scales  with  median  marginal  basal  point,  often  another  less 
distinct  each  side;  circuli  20  to  22,  basal,  none  apical. 

D.  V — I,  10,  I,  third  spine  3  in  total  head  length,  second  branched  ray 
2^;  A.  I,  13,  1,  first  branched  ray  2^;  caudal  l^o,  emarginale;  least  depth 
of  caudal  peduncle  2f  in  its  length  or  3^  in  total  head  length ;  pectoral  If, 
rays  i,  15;  ventral  rays  I,  5,  fin  If  in  total  head  length.  Vent  at  ends  of 
depressed  ventrals. 

Body  pale  greenish  brown,  each  scale  on  back  with  marginal  row  of 
blackish  dots.  Side  with  brown  band  (evidently  silvery  white  in  life)  from 
pectoral  to  caudal  base,  its  width  f  eye  diameter.  Iris  gray  (evidently 
silvery  white  in  life).  Fins  all  pale.  End  of  snout  and  front  edges  of 
mandible  with  blackish  brown. 

Length  79  mm.   Durban  beach  1931.   New  for  Natal. 

Hepsetia  pinguis  (Lac^pede). 

One,  85  mm.  Durban  beach,  1931. 

MU6ILIDAE 

Mugil  ramada  Risso.  Figure  13. 

One,  39  mm.   Durban  beach,  1931. 

Mugil  auratus  Risso. 

One,  275  mm.  No  adipose  eyelids.  Scales  48  in  lateral  series  to  caudal 
base.    A.  Ill,  9,  1.    Pectoral  li  in  head. 

Mugil  macrolepis  Andrew  Smith. 

One,  208  mm.  Eye  4  in  head,  equals  snout  in  profile,  1^  in  interorbital; 
adipose  eyelids  narrow.  Scales  34  in  lateral  series  to  caudal  base.  A.  Ill, 
9, 1,   Pectoral  1^  in  head,  without  axillary  scale. 

SPHYEAEHIDAE 

Sphyraena  acutipinnis  Day.    Figure  14. 

One.  67  mm.  Washed  on  ocean  beach,  Durban,  Nov.  10,  1933.  Lateral 
line  with  about  90  scales  to  caudal  base. 
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Sphyraena  obtusata  Ciu  icr, 

Two,  148  to  250  mm.    Scales  75  to  78  -I-  6. 

POLYN£MIDA£ 
Polydactylus  plebeius  (Brouss<met). 

Two,  178  to  518  mm.  Larger  from  Lake  St.  Lucie  Estuary,  Zululand. 
Pectoral  filaments  5. 

SCOMBEIDAE 

Scomber  gigas,  new  specie?.    Figure  i6. 

Depth  4^  to  4jT..  head  3;}  to  85,  width  1  ■ '  to  1;.  Snout  2'  to  3i  in  head; 
eye  4^  to  5,  I3  to  I4  in  snout,  1^  to  If  in  interorbital,  adipose  eyelids  broad, 
thick,  gelatinous;  maxillary  concealed  by  broad  preorbital,  reaches  i  to  ^  in 
eye,  length  2|  to  2f  in  head;  teeth  not  evident;  mandible  1^  to  2;  inter- 
orbital 3 1  to  3],  convex.  Gill  rakers  10  +  31,  lanceolate,  equal  gill  fila- 
ments or  ]l  times  eye. 

Scales  about  140  along  lateral  line  to  caudal  base;  16  above  to  spinous 
dorsal  origin,  22  below  to  anal  origin,  30  predorsal  forward  about  f  of 
postocular  region  of  head.  Some  scales  over  base  of  pectoral  rather  well 
exposed  and  enlarged  as  if  forming  rudimentary  corselet;  similarly  some 
below  and  behind  pectoral  base.  Rather  large,  linear,  horizontal  scales  on 
cheek,  veiled  with  membrane  of  adipose  eyelids.  Soft  vertical  fins  covered 
with  small,  densely  crowded  scales. 

D.  IX  —  I,  11  +  5,  second  spine  1|  to  2  in  total  head  length,  second 
branehed  ray  3}  to  5,  depressed  .spinous  dorsal  2  to  2j  to  soft  dorsal  origin; 
A.  1,  11  +  5,  second  branclied  ray  4'i  to  4}  in  total  liead  Icngtli;  cauthd  1  j 
to  Ij,  deeply  and  triangularly  emarginate;  least  depth  of  caudal  peduncle 
6i  to  8;  pectoral  2  to  2^,  rays  i,  16;  ventral  rays  I,  6,  fin  2^  to  2^  in  head. 

Back  and  head  above  olive  to  slate  gray,  lower  half  of  head  and  body 
light  bi-ownish,  evidentlv  silverv  white  in  life.  Line  of  demarcation  along 
sides  not  abrupt,  with  obscure  grayish  mottling  leaving  close-set  numerous 
pale  spots.  Iris  grayish.  End  of  mandible  deep  gray  brown,  also  groove 
from  concealed  maxillary.  Spinous  dorsal  dark  gray.  Soft  dorsal  and 
caudal  dull  olive,  other  fins  whitish.   Inside  of  pectoral  basally  dark  gray. 

A.N.S.P.,  No.  25844.  Durban,  Natal.  Length  635  mm.  Type.  Also 
A.N.S.P.,  No.  25872,  same  data,  paratype.   Length  585  mm. 

In  its  reduced  dorsal  spines  and  the  number  of  its  lower  gill  rakers,  the 
present  species  is  affiliated  with  Scomber  colins.  It  may  be  distinguished, 
Iiowever,  by  its  much  larger  scales,  which  exceed  200  in  a  lateral  series  in 
S.  colias.   Moreover  its  squamation  is  different  and  the  scales  above  the 

pectoral  are  somewhat  enlarged  or  suggestive  of  a  rudimentary  corselet. 
S.  chnjsozonus  RiipiM'll  1835.  also  a  largo  scaled  species,  has  but  21  to  23 
lower  gill  rakers  as  my  Sumatran  and  Fonnosan  materials  showed. 

Two,  102  to  107  mm.  Durban  Beach.  1931.  These  are  apparently 
young,  as  one  shows  31  lower  gill  rakers  and  rather  large  scales.  They  do 
not  have  the  scales  enlarged  above  or  below  the  pectoral. 
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16.  Scomber  gigas.  17.  Paracenlropristis  scriba. 

18,  19.  Planctanlhias  preopercularis. 
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Scomber  gigas  reaches  a  greater  size  than  any  known  species  of  its  genus, 
and  is  known  by  its  contrasted  scale  structure  in  combination  with  its  other 
characters.  The  presence  of  a  well  developed  air  bladder  places  it  definitely 
in  the  subgenus  Pneumatophorus  Jordan  and  Gilbert. 

{yiyas  giant.) 

Scomber  colias  Gmelin. 

One,  208  nun.  Lower  gill  rakers  28.  Scales  about  185  in  lateral  series, 
17  above,  39  predorsal. 

Rastrelliger  kanagurta  (Riippell). 

One,  180  mm.  Agrees  with  my  series  of  Indian  and  Siamese  specimens. 

Gilchrist  and  Thompson  1917,  following  usage  at  that  time,  perpetuated 
the  confusion  of  this  species  with  Scomber  chrysozonus  Riippell.  They  are 
followed  by  Barnard  who  calls  the  species  "  Reatrelliger  microlepidotua 
Riipp."  or  the  "  Striped  Mackerel." 

Scomberomorut  commerscn  (Lacepede). 

One,  292  mm.  About  3  rows  of  darker  brown  spots,  all  less  than  the 
eye  in  size  and  lowest  row  most  distinct  and  axial.  Anterior  half  and  entire 
edge  of  first  dorsal  black,  rest  of  fin  white. 

NOMEIDAE 

N  otneus  albula  (Mcuschcn). 

(^110,  48  nun.  Mc( 'nllocli  1929  adopted  the  present  name  of  the  species 
from  (lobius  albula  Meuschen  1781  thus  replacing  G.  gronovii  Gmelin  1789 
of  later  date. 

CAEANGISAE 

Seriola  bonariensis  Valenciennes. 

Depth  3;  liead  SL  width  2.  Snout  2^  in  liead;  eye  5.  1*  in  snout,  If 
in  interorbital ;  niaxilhiry  reaehes  ^  in  eye,  expansion  \},  in  eye,  length  2f 
in  head;  teeth  in  broad  viUiform  bands  in  jaws,  on  vomer  and  palatines; 
interorbital  3i^,  convex;  opercle  striate  along  front  edge  and  above.  Gill 
rakers  7  -|-  19,  lanceolate,  1^  in  eye  or  subequal  with  gill  filaments. 

Scales  120  •  8  in  lateral  line;  24  above.  33  below.  27  prcilorsal ;  14  across 
cheeks  to  lower  angle  of  preo]iercle  ridge.  Scales  with  8  or  9  basal  radiating 
striae;  circuli  moderate,  complete.  Lateral  line  broadly  arched,  falls  median 
on  tail  posteriorly. 

D.  I.  VIT,  I,  28, 1,  fourth  erect  spine  5  in  head,  second  branched  ray  If; 
A.  II  —  I.  19,  I.  second  branched  ray  1|;  caudal  1,',,  deeply  emarginate; 
least  depth  of  caudal  peduncle  4^;  pectoral  rays  ii,  18;  ventral  I,  5,  fin 
1 J  in  head. 

Largely  uniform  brown,  little  paler  on  under  surface  of  head,  breast  and 
belly.    Iris  gray.    Soft  dorsal,  anal  and  caudal  dark  brown.  Spinous 

dorsal  pale.  Broad  dark  brown  bancl  from  upper  hind  eye  edge  toward 
origin  of  spinous  dorsal.  Pectoral  pale  brown.  Ventral  dark  brown,  front 
edge  pale. 
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One,  364  mm.  "  Greenish,  witli  broa<i  band  of  pale  frreen  running 
through  center  of  body.  Oblique  band  of  dark  green  extending  from  upper 
eye  to  spinous  dorsal.  Over  head  below  eye  to  upper  part  of  opercle,  pale 
maroon.  Fin  rays  dark  green,  lighter  in  pectorals  and  ventrals." 

Tracharops  manritianiis  (Quoy  and  Gaimard).  Figure  15. 

Two,  93  to  100  mm.  Durban  beach,  1931.  Head  3i  to  3^^;  depth  4^; 
pectoral  1^  to  If  in  head  or  reaches  half  way  to  beginning  of  straight  section 
of  lateral  line.  Conii)ared  with  5  Porto  Rican  specimens  of  T.  crume- 
nophthalnvus  (Bloch),  125  to  129  mm.,  the  above  characters  are:  Head  3| 
to  3i;  depth  3f  to  3^;  pectoral  1^  to  li  in  head,  reach  If  to  If  to  base  of 
straight  section  of  lateral  line. 

Caranx  mauritianits  Quoy  and  Gaimard  was  based  on  a  specimen  100 
mm.  long,  its  depth  10  lines  which  would  compute  as  4f  (4|  to  5|  in  my 
specimens  including  caudal) .  Sauvage  1891  gives  Quoy  and  Gaimard's  type 
with  the  depth  4^  and  head  nearly  4  in  tlic  total  length.  Wakiya  1924 
figures  Sclar  mnuritianus  from  Kii  on  a  specimen  140  mm.  long  to  its  caudal 
base,  showing:  Depth  3§;  head  3^;  pectoral  long  as  head  or  reaches  IJ  to 
beginning  of  straight  section  of  lateral  line.  Surely  this  is  not  Caranx 
mauritianus  Quoy  and  Gaimard. 

Megalaiqpu  cordyla  (Linnaeus). 
One,  200  mm. 

Carangoides  gymnostethoides  Bleeker. 

One,  165  mm.  Apparently  like  Oceania  materials,  and  Jordan  and 
Evermann's  Hawaiian  figure  of  Carangoides  ferdau  1905.  My  specimen 
shows  its  snout  tip  level  with  its  lower  eye  edge  and  similar  i  r  ii)ortions 
of  fins,  the  vertical  ones  pale  greenish.  It  is  also  with  6  transverse  vertical 
dark  gray  bands,  not  inclined  slightly  forward  as  in  Wakiya's  figure  of 
Caranx  (Carangoides)  ferdau.  The  small,  blackish,  submarginal  opercular 
spot  is  also  distinct  in  my  specimen.  Not  previously  reported  from  South 
Africa. 

Atropua  atropoa  (Schneider). 

One,  114  mm.   Durban,  Jan.  2,  1933. 

Hypacantus  amia  (Linnaeus). 

( )ne.  373  nun.  Bluish  gray,  darkci-  on  l>ack  and  in  rays  of  fins.  Caudal 
lobes  tlark  red  half  way.    Caught  in  Durban  Bay." 

Parastromateus  niger  (P.loch). 

One,  61 1  mm.  "  General  colour  pale  brownish  mixed  with  light  gray, 
darker  on  back  and  fading  much  lighter  on  belly.  Scales  marked  with  a 
pale  violet  dot.  Black  crescentic  mark  on  cheek.  Lips  mauve  pink.  Fins 
edged  black.   Durban  beach  nets.   Appears  white  when  swimming." 
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MENIDAE 

Mene  maculata  (Schneider). 

One,  140  mm.  An  interesting  addition  to  the  South  African  fauna. 
Known  in  the  Indian  Ocean  from  Arabia,  Zanzibar,  Madagascar,  India^ 
Ceylon  and  the  East  Indies. 

LEIOONATEIBAE 

Gazza  equulaeformts  Riippell. 

Two,  92  to  95  mm.    Deptli  2t  to  21. 

CHANDIDAE 

Ambassis  natalensis  Gilchrist  and  Th(Mnps(»i. 
One,  146  mm. 

AMIIDAE 

Amia  frenata  Valenciennes. 
Four.  92  to  128  mm. 

Amia  gardineri  (Kcsjan). 

Depth  2^;  head  2^,  width  2.  Snout  4  in  head  from  snout  tip;  eye  3£, 
greatly  exceeds  snout  or  interorbital ;  maxillary  reaches  ^  in  eye,  expansion 
1^  in  eye,  length  2  in  head  from  snout  tip;  upper  teeth  in  villiform  bands, 
about  7  irregularly  transverse,  a]>o  small  bands  on  \-onicr  and  palatines; 

mandibular  teeth  biserial  on  sides  of  jaws;  interorbital  4  in  head  from  snout 
tip,  low,  slightly  convex;  preojjercular  ridge  entire,  edge  finely  serrate.  Gill 
rakers  5+  13,  lanceolate.  If}  in  eye;  gill  filaments  f  gill  rakers. 

Scales  24  —  2  in  lateral  line  :  3  above,  7  below;  prcdorsal  region  with  4 
forward  each  >i(lo  opposite  hind  or  vertical  preopercular  ridge  and  whole 
area  with  8  or  9  large  longitudinal  mucous  wrinkles;  2  rows  of  scales  on 
cheek.  Supra-scapular  edge  minutely  denticulate.  Scales  with  11  to  21 
basal  radiating  striae;  148  to  160  apical  denticles,  with  1  to  3  series  of  basal 
element-;  circuli  fine,  basal.    Lateral  line  axial  along  side  of  body,  complete. 

D.  VII  —  I.  9.  1.  third  si)ine  \l  in  total  head  length,  second  branched  ray 
1^;  A.  IT,  8,  I,  second  sjiine  3,  second  ray  \l;  caudal  H,  nearly  truncate, 
only  very  slight  emarghiation  behind  as  expanded;  least  depth  of  caudal 
peduncle  3^;  pectoral  If,  rays  ii,  13;  ventral  rays  I,  5,  fin  If  in  head,  spine 
If  in  fin. 

Dull  brown  generally,  under  surfaces  scarcely  pa  lei-.  Iris  gray.  Under 
lens  most  all  of  body  seen  with  fin(\  niiinite.  close-set  dark  brown  dots  or 
specks.  Blackish  transverse  band  from  front  of  spinous  dorsal  to  middle 
of  postventral  space;  second  blackish  band  from  middle  of  second  dorsal 
base  to  middle  <if  anal  base;  third  transversely  at  caudal  base.  On  middle 
of  caudal  jiedunclc  olj-curo  dark  transverse  band  between  2  black  ones  of 
dorsal  and  caudal  base.-.  Dorsals  brownish,  membranes  marginally  at  apex 
of  fin  blackish.  Soft  dorsal,  anal  and  ventrals  dark  brown,  last  slate  black 
terminally;  second  blackish  body  band  reflected  on  second  dorsal  and  anal 
basally.  Caudal  brown,  paler  basally.  Pectoral  pale  brown,  with  obscure 
dark  basal  blotch. 
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One,  118  mm.  Originally  described  as  Apogon  gardineri  Regan  from  an 
example  60  mm.  long,  obtained  at  Cargados  Carajos,  Indian  Ocean.  It  was 
said  to  be  allied  with  A.  handanensis  Bleeker,  with  which  Fowler  and  Bean 
have  wrongly  identified  it. 

Amia  natalensis  Gilclirist  and  Thompson. 

Depth  2§  to  2il  ;  head  2^  to  2«,  width  1^  to  2.  Snout  3^  to  4  in  head 
from  snout  tip;  eye  3^  to  4^  1  to  1^  in  snout,  equals  interorbital ;  maxillary 
reaches  ^  to  f  in  eye,  expansion  If  to  If,  length  2  to  2  J  in  head  from  snout 
tiji;  teeth  in  villiform  bands  in  jaws,  on  vomer  and  palatines,  on  first  in  8  to 
10  series  transversely;  iiitoi-orliital  3*  to  4.  low.  convex;  preopercnlar  ridge 
entire,  edge  minutely  serrate.  Gill  rakers  5  -f-  16,  slender,  clavate,  2^  in 
eye  or  subequal  with  gill  filaments. 

Scales  36  -f-  6  in  lateral  line;  4  above,  12  below,  4  predorsal  scales,  though 
most  of  predorsal  region  spongy  and  soft,  very  porous;  4  rows  of  scales  on 
clieek.  Scales  with  18  to  22  l)a-;il  radiating  striae:  107  to  124  apical 
denticles,  with  about  1  to  8  transverse  series  of  basal  elements;  circuli  fine, 
basal.    Lateral  line  complete,  little  high  at  first,  axial. 

D.  VII  —  I,  9,  third  spine  2-^  to  2^  in  total  head  length,  second  branched 
ray  If  to  2;  A.  II,  8,  second  branched  ray  to  2;  caudal  1]  to  l^,  slightly 
emarginate  behind;  least  depth  of  caudal  peduncle  2]-  to  2^;  pectoral  1§  to 
1^,  rays  ii,  12;  ventral  I,  5,  fin  If  to  1^  in  total  head. 

Brown,  with  5  or  6  longitudinal  dark  brown  lines  following  scale  junctures 
above  lateral  line,  below  13  similar  bands,  all  horizontal.  Iris  gray. 
Spinous  dorsal  blackish.  Pectoral  base  broadly  black,  fins  otherwise  light 
brown. 

Three,  148  to  188  mm.    "  Lake,  with  olive  lines  passing  through  body." 

Amia  queketti  (Gilchrist). 

One,  42  mm.,  Natal  bluff,  May  5,  1932. 

Archamia  lineolata  (Cuvicr). 
Two,  56  to  106  mm. 

Epigonus  telescopus  (Risso). 

Depth  3f ;  head  3,  width  1*.   Snout  3f  in  head  from  upper  jaw  tip;  eye 

3.  greater  than  snout  or  interorbital;  maxillary  reaches  I  in  eye,  expansion 
3,  length  2  in  head  from  snout  tip;  teeth  rather  large,  slender,  compressed, 
well  spaced,  sharply  pointed,  uniserial  in  jaws,  with  row  of  4  transversely 
above  anteriorly  of  which  2  median  largest;  row  of  smaller  teeth  on  each 
palatine  and  patch  on  vomer;  interoihital  3-;,  hidadly  concave.  Oill  rakers 
9  -h  17,  of  which  5  or  6  both  above  and  below  rudimentary,  length  equals  gill 
filaments,  which  3  j  in  eye. 

Scales  50  +  5  in  lateral  line ;  7  above,  12  below ;  55  predorsal  forward  to 
front  end  of  snout,  of  which  10  forward  to  occiput  opposite  hind  preopercle 
edge;  6  rows  of  scales  on  check  to  preopercle  ridge  and  6  more  over  to  hind 
preopercle  edge.  All  fins  but  spinous  dorsal  more  or  less  finely  scaled. 
Scales  very  caducous,  most  all  having  fallen  from  body.  Lateral  line  rather 
high  at  first,  conspicuous,  slopes  back  until  median  at  caudal  base. 
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D.  VIII  —  I,  12,  I,  third  spine  2f  in  total  head,  first  branched  ray  2|; 
A.  II,  12,  I,  first  branched  ray  2;^ ;  caudal  I'i,  deeply  forked,  slender  lobes 
sharply  pointed;  least  depth  of  caudal  peduncle  3^;  pectoral  2,  rays  n,  14; 

ventral  rays  I.  5,  fin  2^  in  total  head  length. 

Dark  brown  generally,  where  scales  have  fallen  edges  dusky  and  gen- 
erally denuded  areas  drab.  Iris  gray.  I'ins  all  dark  brown.  Inside  gill 
opening  blackish  brown. 

One,  382  nun.  Pale  ])ink,  mixed  with  silvery.  Caught  by  line  and 
hook  on  Natal  coast." 

DULEIDAE 

Doles  taeniums  Cuvier. 
One,  164  mm. 

SESSANIDAE 

Aulacocephalus  temmincki  Bleeker. 

One.  248  iiiiu.  Back  black,  with  a  briuht  yellow  band  through  body. 
Below  iiiamc  jjiiik.    Flu  rays  maroon,  fin  membranes  smoky  blue." 

Cephalopholis  miniatus  (Forskal). 
One,  221  mm. 

Serranus  morrhua  (Valenciennes). 

One,  272  mm. 
Serranus  andersoni  (Boulenger). 

Depth  3i;  head  2^,  width  2 J.  Snout  4|  in  head  from  snout  tip;  eye  6, 
1.^  in  snout.  1  in  interorbital ;  maxillary  reaches  very  slightly  beyond  hind 
eye  edge,  expansion  IJ  in  eye^  length  2]  in  head  from  snout  tip;  teeth  in 
bands  in  jaws,  outer  upper  row  little  enlarged  and  lower  lateral  teeth 
biserial ;  fine  teeth  on  vomer  and  palatines ;  interorbital  7,  low,  nearly  level ; 
hind  preoi^erclc  edge  denticulate,  with  serrae  becoming  larger  below.  Gill 
rakers  9  +  15,  of  which  6  of  upper  rudimentary  tubercles,  longest  1^  in  gill 
filaments  or  2  in  eye. 

Scales  85  in  lateral  line  to  caudal  base;  pores  52  +  8  in  lateral  line;  20 
scales  above  lateral  line,  34  below,  58  predorsal  forward  to  front  end  of 
snout;  24  scales  obliquely  across  cheek  to  hind  angle  of  preopercle  ridge  and 
8  more  across  flange.  Scales  with  5  basal  radiating  striae;  circuli  fine, 
basal,  obsolete  apically.  Lateral  line  axial  along  side  to  caudal  base 
medianly. 

D.  XI,  14, 1,  fourth  spine  3^  in  total  head  length,  seventh  ray  2^;  A.  Ill, 

8,  I,  third  spine  3^,  fifth  ray  2] ;  caudal  l-J,  rounded  behind;  least  depth  of 
caudal  peduncle  3^;  pectoral  If,  rays  i,  17;  ventral  rays  I,  5,  fin  2^  in  total 
head  length. 

Brown,  pale  to  whitish  on  under  surface  of  head,  breast  and  belly.  Body, 
dorsal  and  caudal  marked  with  rather  large  blackish  spots  about  size  of 
1)uim1,  as  2  rows  above  lateral  line  and  5  below,  3  rows  on  dorsals  and  4 
transversely  on  caudal.  Blackish  brown  streak  from  hind  eye  edge  toward 
pectoral  origin,  another  lower  across  cheek  to  angle  of  preopercular  ridge 
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and  third  over  upper  edge  of  maxillary.  Iris  gray.  Fins  all  more  or  less 
brownish,  ventraLs  and  anal  rather  uniformly  dark  and  pectorals  pale. 

One,  252  mm. 

Serranns  fasdatus  (Forskil). 
One,  178  mm. 

Serranus  caeruleo-punctatus  (Bloch). 
One,  23()  mill. 

Acanthistius  sebastoides  i  Castelr.aii)  • 

Three,  106  to  210  mm.  Smallest  from  stomach  of  deep-sea  fish  from  off 
Natal. 

Paraccntropristis  scriba  (Linnaeus),    Figure  17. 

One,  94  mm.  Not  previously  reported  from  Natal.  In  West  Africa 
known  from  Morocco  to  Senegambia. 

PLANCTANTHIAS,  new  genus. 

Body  elongate  ovoid,  compressed.  Head  moderate,  compressed,  obtuse. 
Snout  short,  bhini.  Eye  rather  large,  little  hiizli,  little  advanced  in  head. 
Maxillary  reaches  below  eye,  expanded  behind.  Teeth  small,  in  single  series 
in  each  jaw,  with  pair  of  wide-set,  slisihtly  larger  canines  in  front,  both 
above  and  below  anteriorly.  Interorbital  rather  broadly  convex.  Pre- 
opercle  with  spine  at  angle,  edges  above  and  below  denticulate.  Opercle 
with  2  spines.  Spine  at  beginning  of  lat(>ral  line  close  below  first  scale. 
Lower  edge  of  gill  oi^Miinir  witli  some  denticles.  Snprascaimla  with  one  or 
more  small  denticles.  Ciill  openings  wide,  membranes  separate  and  free 
from  isthmus.  Gill  rakers  lanceolate.  Scales  ctenoid,  rough  to  touch,  in 
series  parallel  with  lateral  line  above  its  course,  below  in  horizontal  series. 
Soft  vertical  fins  scaly  basally.  Lateral  line  well  arched,  continuous  to 
caiul.il.  Dorsals  continuous,  spines  well  developed  and  e(lges  of  membranes 
deeply  notched.  Second  anal  sjiine  largest  and  rather  lonu.  ravtMl  fin  short. 
Caudal  little  emarginate  behind,  ends  pointed.  Caudal  peduncle  rather 
short,  deep  and  compressed.  Pectoral  rather  large,  reaches  anal.  Ventral 
inserted  behind  pectoral  base,  with  rather  long  spine.  Coloration  pale, 
little  contrasted. 

Type  Planctanthias  praeopercularis,  new  species. 

A  member  of  the  Anthiinae  and  like  Anthias  Bloch,  but  differs  in  its 
physiognomy,  long  preopercular  spine,  and  the  larger  and  fewer  spines  on 
the  preopercle  edG:e=.  and  along  the  gill  opening. 

'  (vXayKTov  plankton  -j-  Anthias;  with  reference  to  its  association  with  the 
minute  animals  and  plants,  or  plankton,  that  float  passively  in  the  water.) 

Planctanthias  preopcrcularis,  new  species.    Figures  18  (young)  and  19  (adult,  type). 

Depth  21  to  2f ;  head  2\  to  3,  width  2.3;  to  2;^,.  Snout  4  to  in  head 
from  snout  tiji;  eye  3  to  3"|,  greater  than  snout,  subequal  with  interorbital; 
maxillary  reaches  |  to  ^  in  eye,  expansion  1^  to  1^,  length  2  to  2^  in  head 
from  snout  tip;  interorbital  3|  to  3^,  convex;  preopercular  spine  nearly 
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equals  combined  snout  and  eye  in  young  and  its  entire  upper  edge  with  fine 
retrorse  serrae;  spines  on  head  all  larger  in  young.   Gill  rakers  11  +  22, 

slenderly  lanceolate,  n  of  eye;  gill  filaments     of  gill  rakers. 

Scales  47  to  52  +  4  or  5  in  lateral  line;  4  above.  15  below.  20  jiredorsal 
forward  nearly  to  snout  tip;  6  across  cheek  to  angle  of  j)rcopercle  ridge;  5 
rows  on  maxillary  expansion.  Scales  with  7  or  8  basal  radiating  striae;  21 
or  22  apical  denticles;  circuli  moderate,  basal,  obsolete  apically. 

D.  X.  15  or  16.  fourth  spine  If  to  2  in  total  head  length,  first  rav  2,^  to 
21  ;  A.  III.  7.  sccon.l  anal  spine  2i  to  2\,  third  ray  Ij-  to  2;  caudal  li  to  1\, 
ui)per  lobe  often  Htfle  longer;  least  dejitli  of  caudal  i)eduncle  2;|  to  3^; 
pectoral  1^  to  rays  i,  21;  ventral  rays  I,  5,  fin  Ij  to  1*  in  total  head 
length. 

Largely  uniform  pale  brown,  whitish  below.  Large  darker  brown  diffuse 
blotch  on  head  above,  4  along  dorsal  l)ases  on  back,  with  another  less 
distinct  on  caudal  peduncle  above.  Iris  gray.  Fins  i)ale  or  uniformly 
whitish,  membranes  of  spinous  dorsal  with  dusky  to  blackish  dots,  closer 
and  more  segregated  basally. 

A.N.S.P.,  No.  63916.  Washed  ashore  on  Natal  Qoast  with  plankton,  in- 
cluding unusual  crustaceans,  after  heavy  weather.  July  11,  1932.  Length 
38  mm.  Type.  Also  Nos.  63917  to  63931,  same  data,  paratypes.  Length 
21  to  37  mm. 

Apparently  unique  among  all  the  members  of  its  subfamily  in  the  com- 
bination of  its  characters.  The  apparent  absence  of  teeth  from  the  palate 

and  heavy  armature  of  the  head  are  also  salient  features. 

(Preopercularis,  with  reference  to  the  strong  spines  of  the  preopercle.) 

Grammistes  sezlineatiu  (Thunberg). 
One,  90  mm.   Durban  beach,  1931. 

FLESIOPSIDAE 

Plesiops  nigricans  (Riippell). 

One.  240  mm.  "Intense  brown,  profusely  dotted  with  white."  Off 
rocks,  Natal  harbor. 

PEMPHEAIDAE 

Pempheris  mangola  Cuvier. 
Two,  70  to  115  mm. 

ntlAGAHTHIDAE 

Priacanthus  hamnir  (Forskil). 

Three,  66  to  348  mm.  In  largest  20  lower  gill  rakers.  Dorsal  rays  14, 
anal  14.  Ventral  pale  or  whitish,  with  dark  gray  round  spots  on  both 
membranes  and  rays  of  fin. 

LUTJAiriDAE 

Lutjanus  argentimaculatus  (Forskal). 
One,  194  nun. 
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Lutjanus  fnlviflamma  (Forsk&l). 
One,  140  mm. 

Lutjanus  spilurus  (Bennett). 

One.  224  mm.  Third  liorizontal  l)lue  hand  not  ivachinjj.-  forward  l)eyond 
hind  i)re()|)i'r('k'  cdiic.  Fourth  hand  h)wi'>t.  extends  from  heh)\v  eye  to 
sHghtly  hclow  iiiiddk'  of  canchil  l)a>e.  Dark  hroun  hlotch,  :>ize  of  eye, 
between  second  and  third  bands,  below  front  of  soft  dorsah 

Lutjanus  rivulatus  (Cuvier). 
One,  217  mm. 

POMADASYIDAE 
PLECTORHLXCHLNAE 
Plcctorhinchus  plagiodesmus,  new  species.    Figure  20. 

Deptli  21;  head  21  width  2iV,-  ^nout  2,1  in  head;  eye  6,  2if  in  snout, 
I5,  in  interorbital ;  niaxilhiry  reaches  opjxisite  hind  nostril,  length  3*  in 
head;  lips  broad,  thick,  fleshy;  band  of  fine,  villiform  teeth  in  each  jaw,  of 
4  or  6  series  transversely,  none  on  palate  or  tongue;  interorbital  3f ,  broadly 
convex;  hincl  i)reopercle  edge  finely  serrated.  Gill  rakers  10+17,  lanceo- 
late, .]  of  gill  filaments,  wiiich  If,  in  eye. 

Scales  48  +  7  in  lateral  line;  pores  43  +  0  in  lateral  line;  11  rows  above, 
15  below,  40  i)redorsal  forward  o])posite  hind  nostril;  15  obliquely  across 
cheek  to  preopercle  ridge  at  angle  and  12  more  on  flange  to  hind  edge. 
Scales  on  body  all  disposed  in  oblique  scries,  especially  above  lateral  line, 
lowest  rows  on  trunk  and  tail  k'ast  inclined.  Scales  small  on  jiredoi'sal, 
chest,  breast  and  caudal  base.  iSnout,  preorl)ital.  jaws  and  under  surface 
of  head  naked.  Scales  with  9  or  10  basal  radiating  striae ;  69  to  108  slender 
apical  denticles,  with  6  to  20  transverse  series  of  basal  elements;  circuli 
ver\'  fine,  basal,  obsolete  apically.    Suprascaindar  edge  denticulate. 

D.  XR',  15.  I,  membranes  of  spinous  fin  (h'oply  incised  marginally,  third 
spine  2^  in  head,  fifth  ray  2;  A.  Ill,  7,  1,  second  spine  2$,  third  ray  1^; 
caudal  1^,  as  expanded  hind  edge  truncate;  least  depth  of  caudal  peduncle 
3;  pectoral  1^,  rays  i,  14;  ventral  rays  I,  5,  fin  If  in  head. 

Dark  olive  brown,  scarcely  paler  below.  T>ip-  and  under  surface  of 
head  light  brownish.  Iris  slate  gray.  C)n  body  4  conspicuous  blackish, 
oblique  bands,  all  inclined  backward  below  and  alternating  narrow  one 
])arallel  in  each  pale  interval;  first  broad  one  from  first  dorsal  spine  down 
to  little  behind  pectoral  base;  second  broad  one  between  base<  of  third  and 
fourth  dorsal  si)ines  to  near  end  of  depressed  jiectoral ;  third  bi'oad  one 
from  base  of  seventh  dorsal  spine  toward  front  of  spinous  anal;  fourth 
broad  one  from  about  base  of  twelfth  dorsal  s])ine  towards  front  of  caudal 
peduncle  behind  anal  fin.  All  fins  more  or  less  dark  or  dusky  brown.  Dark 
bar,  short,  below  bases  of  last  dorsal  rays. 

A.N.SP.,  No.  25868.  St.  Lucie  estuary,  North  Zululand.  Length  405 
mm.  Type.  "  Slaty  blue,  with  bands  of  darker  mixed  with  vandyke  brown, 
crossing  body  obliquely.  Narrower  bands  vandyke  brown.  Lips  chrome 
yellow.  Orange  red  slit  on  operculum.  Eyes  brown,  mixed  with  olive  and 
yellow." 


388  PROCEEDINGS  OF  THE  ACADEMY  OF         [VOL.  LXXXVII 

A  very  interestinji  species,  remarkable  for  its  eonibiiiation  dl'  cliaraeter^. 
It  falls  in  the  sul)^enus  Pscudopristipoma  Sauvage  as  represented  by 
Plecforhinrhiis  niijcr  (Cuvier).  That  species  is  without  the  dark  ()i)lique 
bands,  and  the  second  anal  spine  longer  than  the  height  of  the  soft  anal  fin. 

{irXAyuyi  slant -1- Seu/xos  band;  with  reference  to  the  dark  inclined  bands 
on  the  body.) 

Plectorhinchus  faetela  (Forskal).    Figure  21. 

One,  llOnnn.  Natal.  March  22,  1932.  An  interesting  addition  to  the 
South  African  fauna.  Known  from  the  adjacent  Indian  Ocean  at  ^lozam- 
bique,  ^lauritius,  and  ^ladagascar;  also  originally  from  the  Red  Sea.  ^ly 
specimen  of  further  interest  as  different  from  the  published  figures  and 
most  descriptions  in  the  disposition  or  arrangement  of  its  dark  longitudinal 
lines. 

Plectorhinchus  chubbi  (Regan).    Figure  22. 
One.  69  mm.    Durban  beach,  1931. 

Plectorhinchus  pictus  ( Thunborc:) . 

Two,  112  to  133  mm.   Durban  Bay. 

TESAFOHIDAE 

Terapon  jarbua  (Forskal). 
One,  212  mm. 

SPA£IDA£ 

Dentex  lineopunctatus  Boulenger. 
One,  473  mm. 

Dentex  undulosus  Regan. 

Depth  2i;  liead  3^,  width  2.   Snout  3  in  head;  eye  3f,  1^  in  snout,  1  in 

intcrorbital ;  maxillary  reaches  opposite  front  eye  edge,  expansion  2]  in  eye. 
length  3  in  head;  front  canines  4  abov(\  7  below;  bands  of  fine  t(>eth  in  each 
jaw,  outer  row  uniformly  enlarged;  intcrorbital  3i,  convex;  preopercle  edge 
entire.   Gill  rakers  9  +  15,  lanceolate,  ^  of  gill  filaments,  which  2  in  eye. 

Scales  57  in  lateral  line  to  caudal  base,  and  7  more  nontubular  on  latter; 
9  above,  17  iielow,  55  i)redorsal  forward  opposite  front  nostril;  11  rows  of 
scales  across  cheek  to  angle  of  j)reopercle  ridge  and  8  more  on  i)reoi)ercular 
flange.  Supraseapula  scaly,  entire.  Scales  with  9  or  10  basal  radiating 
striae;  65  to  103  short  apical  denticles,  with  10  to  15  transverse  series  of 
basal  t  lt  iiients;  circuli  vary  fine,  obsolete  apically. 

D.  XII.  10.  I.  fourth  spine  2|  in  head,  fourth  ray  3;  A.  TIT.  9.  i,  third 
spine  3.  first  ray  3;  caudal  1.  well  forked,  lobes  pointe(l;  lea-t  depth  of 
caudal  peduncle  3;  ventral  I5,  rays  I,  5;  pectoral  11,  14,  tin  3  in  fish  without 
caudal. 

Light  brown  generally,  scarcely  paler  below.  Iris  gray.  Six  rather 
irregular,  waved,  longituclinal  dark-brown  narrow  streaks;  uppermost  along 
dorsal  base;  second  and  tiiird  above  lateral  line;  fourth  and  fifth  slope  up 
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20.  Plectorhinchus  plagiodesmus.       21.  Plectorhinchns  faetela. 
22.  Plectorhinchus  chnbbi. 
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over  lateral  line  posteriorly.  On  lateral  line,  from  opposite  bases  of  fourth 
and  fifth  dorsal  spines,  narrow  blackish  transverse  blotch,  extends  from  dark 
longitudinal  band  innnediatcly  above  lateral  line  across  2  lower  bands  below. 
Vertical  fins  grayish  and  paired  fins  pale  or  whitish. 

One,  284  mm. 

Dentez  filosus  Valenciennes.  Figure  23. 

One,  70  mm.  From  stomach  of  "  Steinbras  ",  Durban.  October  1932. 
Lower  gill  rakers  15. 

Sparus  gibbiceps  Valenciennes. 

One.  383  nm\.  Third  dorsal  si)ine  ecjuals  half  of  fish  without  caudal, 
and  fourth  hut  little  shorter.  Also  shows  squamous  area  of  the  cheek 
cxtcntlin<2;  forward  of  the  eye,  and  then  down  to  the  hintl  end  of  the 
maxillary,  not  as  in  diagram  b  of  Barnard.  I  also  count  in  a  line  from  the 
middle  of  the  lower  eye  edge  15  scales  to  the  angle  of  the  preopercular  keel 
and  8  more  across  the  |)r('()])ercular  flange  to  its  lower  hind  angle. 

Sparus  filamentosus  (Valenciennes).    Figure  24. 

Depth  2;  head  3,'., ,  width  If,.  Snout  2  in  head;  eye  3j|.  lontier  than  deej), 
1^  in  snout,  1]  in  interorbital;  maxillary  reaches  opposite  front  eye  edge, 
lengtii  2^  in  head;  4  conic  canines  in  front  of  each  jaw,  and  3  rows  of  molars 
posteriorly  in  each,  of  which  meilian  hir<iest ;  interorbital  2*,  broadly  convex. 
Gill  rakers  8  +  9.  low,  tubercles,  \  of        filaments,  which  2  in  eye. 

Scales  51  in  lateral  line  to  caudal  base  an<l  6  more  nontubular  out  over 
latter;  7  above,  14  below,  35  i)redorsal  forward  opposite  front  nostril;  6 
rows  of  narrowly  imbricated  scales  across  lower  squamous  area  of  cheek 
horizontally,  this  extends  foi  ward  to  hind  expansion  of  maxillary.  Scales 
with  10  to  12  radiating  basal  striae,  and  many  as  9  incomplete  auxiliaries 
sometimes  jji-esent;  128  or  129  short,  feeble  apical  denticles,  with  3  to  16 
transverse  series  of  basal  elements;  circuli  fine,  very  minute,  obsolete 
apically. 

D.  XII,  10.  I.  first  and  second  spines  very  short,  third  elongated  or  2f 
in  fish  without  caudal,  first  ray  2n  in  head,  membranes  of  spinous  fin 
dee|)ly  incised,  especially  third  following  tliird  spine;  A.  Ill,  8,  i,  second 
spine  3,  first  branched  ray  3^;  caudal  lj^o>  emarginate  behind;  least  depth 
of  caudal  peduncle  2J;  ventral  H,  rays  I,  5;  pectoral  11,  13,  fin  reaches  anal 
or  2*  in  fisli  without  caudal. 

Tn  alcohol  ]>ale  or  lipiht  brown,  with  general  jMnkish  cast,  esjiecially 
below.    Iris  "ray.    Fins  all  imlc,  lower  variously  tinued  with  li^lit  ])ink. 

Leniith  334  nun.  Off  Cape  St.  Lucie,  north  Zululand.  January  13. 
1935.  'Phi-  rare  species  has  been  seen  but  seldom  since  it  was  described 
in  1830  as  Pdgrus  fd<nn(  ntosiis  by  Valenciennes.  Althou5>;li  he  mentions 
17  or  18  longitudinal  lines,  deeper  brown  than  the  general  color  of  each 
side,  I  snsjiect  these  are  likely  the  result  of  preservation.  Apparently  the 
largest  recorded  specimen  is  the  type,  given  by  Sauvage  as  220  mm.  Mr. 
IMarley's  notes  on  the  specimen  when  fresh  are:  "  Bright  rosy,  shot  with 
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23.  Dentex  fiJosm.  24.  Spams  filamentosus. 

25.  OplegnaUius  robinsoJii. 
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opalcsfcnce.  lading  to  paler  on  belly.  To})  of  head  and  over  e\'e  gamboge. 
Scales  below  lateral  line  have  a  bright  small  blue  spot.  Dorsal  membrane 
gamboge,  excej^t  at  base,  spines  deep  gamboge.  Caudal  dark  rose.  Pectoral 
and  ventral  i>ale  pink,  with  a  little  opalescence.  Eye  with  cloudings  of 
pale  rose.   Upper  lip  yellow,  lower  paler.  Taken  on  hook  and  line." 

Diplodus  trifasciatus  (Rafinesque). 
Length  299  mm. 

CENTEACANTHIDAE 
Centracanthus  australis  (Regan). 

Depth  3:^:;  head  3,  width  2.  Snout  3  in  head  from  snout  tip;  eye  3i,  1| 
in  snout,  subecjual  with  interorbital ;  maxillary  reaches  front  eye  edge,  ex- 
pansion 2  in  eycj  length  21  in  liead  from  snout  tip;  teeth  in  narrow  villi- 
form  band  above,  4  or  5  irregular  transverse  rows ;  below  small  simple  conic 
teeth,  biserial  anteriorly  in  jaws,  uniserial  jKjsteriorly ;  palate  edentulous; 
interorbital  3.^,  low.  broadly  convex.  Gill  rakers  7+  19,  lanceolate,  finely 
spinescent.  1  J,  in  gill  filaments,  which  2^  in  eye. 

Scales  52  in  lateral  line  to  caudal  base  and  7  more  on  latter;  7  above,  14 
below,  30  predorsal  forward  opposite  middle  of  interorbital;  6  rows  across 
cheek  to  angle  of  preopercle  ridge  and  8  more  across  preopercle  flange  to  its 
lower  hind  edge.  T>ateral  line  little  high  along  back,  especially  posteriorly 
and  along  side  of  caudal  peduncle,  sloping  down  posteriorly  to  middle  of 
caudal  base.  Scales  with  9  basal  radiating  striae;  59  to  105  short  feeble 
apical  denticles,  with  10  to  15  transverse  series  of  basal  elements;  circuli 
fine.  obsolete  apically. 

D.  XII.  ](),  I,  fourth  spine  2i^u  in  total  head  length,  first  ray  3,t;  A.  Ill, 
8, 1,  third  spine  3 J,  first  ray  3^  ;  caudal  1;-',  forked,  lobes  sharp  pointed;  least 
depth  of  caudal  peduncle  4i;  pectoral  Ijo,  rays  ii,  13;  ventral  I,  5,  fin  2  in 
total  head. 

Pale  brownish,  scarcely  lighter  below.   Iris  gray.   Fins  all  light. 
One,  311  mm. 

OPLEONATHIDAE 

Oplegnathus  robinsoni  Regan.  Figure  25. 

Depth  1|;  head      width  If.   Snout  2f  in  head;  eye  5,  2  in  snout,  1^ 

in  interorbital;  maxillaiy  reaches  below  hind  nostril  or  J  in  snout,  length 
3  in  head;  mouth  cleft  nearly  horizontal;  interorbital  3.  l)roadly  convex; 
preopercle  edge  with  small,  uneven  denticles.  Gill  rakers  8  -|-  17,  lanceolate, 
If  in  gill  filaments,  which  1^  in  eye. 

Scales  107  along  lateral  line  to  caudal  base;  about  72  tubular  scales  in 
lateral  line  to  caudal  base;  28  scales  above  lateral  line,  60  below;  30  pre- 
dorsal scales  forward  to  occiput  and  18  more  still  forward  till  opposite 
front  eye  edge;  23  obliquely  across  clieek  to  hind  angle  of  preopercle  edge, 
of  which  4  or  5  on  preopercle  flange.  Scales  with  3  to  11  basal  radiating 
striae  and  0  to  3  incomplete  auxiliaries;  20  to  32  short  apical  denticles, 
with  3  to  6  transverse  series  of  basal  elements;  circuli  rather  coarse,  basal. 

D.  TX.  21.  I.  last  spine  3§  in  head,  third  ray  H;  A.  Ill,  16,  i,  third  spine 
3^,  second  ray  1^;  caudal  (damaged)  1?,  apparently  emarginate;  least  depth 
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of  caudal  peduncle  2*;  pectoral  1^,  rays  ii,  19;  ventral  rays  I,  5,  fin  1^  in 
head. 

Rather  light  brown  generally.  Five  blackish  brown  transverse  bands; 
first  wide  as  eye,  from  interorbital  space  through  eye  to  isthmus;  second 
broader,  from  prerlor^^al  to  pectoral  and  ventral  bases;  tliird  widest,  from 
last  dorsal  spines  and  front  of  soft  dorsal  to  front  of  anal;  fourth  from  last 
dorsal  to  last  anal  rays;  fifth  at  caudal  base.  Soft  dorsal  and  caudal 
blackish  terminally,  spinous  dorsal  pale  or  light  brown.  Caudal  brown, 
edged  blackish  above,  below  and  behind.  Pectoral  gray  olive.  Ventral 
blackish. 

One,  294  mm.  This  species  was  known  hitlierto  only  from  the  type.  150 
mm.  long.  "  Banded  with  brown,  back  marked  with  yellow.  Eye  yellow, 
with  brown  over  top." 

MULIIDAE 

Pseudupeneus  barberinus  (Lacepcde). 
One,  172  mm. 

Pseudupeneus  fraterculus  (Valenciennes). 

Three,  15  to  380  mm.  Smallest  washed  ashore  with  plankton,  after  a 
heavy  storm  on  Natal  coast,  July  11,  1932. 

SCIAEKIDAE 

Otolithes  raber  (Schneider). 
Two,  238  to  240  mm. 

Johnius  belengerii  (Cuvier). 
One.  189  mm. 

Sciaena  striata  Boulenger. 

One,  77  nun.    Durban  beach,  1931. 

Sciaena  robinsoni  (Gilchrist  and  Thompson). 
One,  263  mm. 

Sciaena  fuscolineata  (Von  Bonde). 

One,  197  mm.  Scales  48  +  8  in  lateral  line.  Depth  3f;  head  3^.  D. 
X,  I,  26, 1.   Known  chiefly  by  its  cycloid  scales. 

HISTIOPTERIDAE 

Quinquarius  capensis  (Cuvier).    Figure  26. 

Depth  2;  head  2.1,  widtli  2.  Snout  2k  in  head  from  snout  tip;  eye  3,  1^ 
in  snout,  greater  than  interorbital;  maxillary  reaches  §  to  eye,  length  3^  in 
head;  teeth  small,  simple,  conic,  in  bands  in  jaws,  in  4  or  5  irregular  series 
transversely  anteriorly  and  narrowing  posteriorly  in  jaws;  patch  of  low, 
broad,  blunt  teeth  on  vomer,  none  on  palatines  or  tonfrue:  interorbital  3^, 
low,  slightly  concave  medianly;  all  bones  of  head  with  surfaces  finely  rugose 
striate.    Gill  rakers  5+17,  lanceolate,  equal  gill  filaments  or  i  of  eye. 
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Scale?;  45  -(-  2  in  lateral  line;  7  above,  20  i)el()\v.  14  pretlorr^al,  4  rows  on 
clieek  below  eye.  Scales  with  38  to  60  short  apical  denticles,  with  4  to  6 
transverse  series  of  basal  elements;  circuli  very  fine,  basal,  obsolete  apically. 

D.  XTT.  12.  I.  third  spine  U  in  total  head  length,  third  ray  2^;  A.  IV,  8, 
I,  second  spine  2.  third  ray  2A;  caudal  If,  slightly  emarginate  behind;  least 
deptii  of  caudal  peduncle  3;  pectoral  1,  rays  ii,  14;  ventral  rays  I,  5,  fin  1^ 
in  total  head  length. 

Brown,  exposure  of  each  scale  paler.  Chest,  breast  and  belly  little 
lighter  than  back.  Iris  gray.  Fins  all  brownish,  ventrals  blackish  termin- 
ally.  Dorsal,  anal  and  ventral  spines  horn  color. 

One,  180  mm.  Besides  the  type,  which  apparently  lost,  only  one  other 
sjiecimcn  known  and  that  obtained  by  the  ship  "Pickle"  off  Natal.  As 
Gilchrist  has  gi\'en  no  details  the  present  specimen,  apparently  greatly 
larger  than  any  heretofore  seen,  is  especially  interesting. 

PLATACIDAE 

Platax  pinnatus  (^I.innaeus). 
One,  133  mm. 

Platax  orbicularis  (Forskal). 
One,  112  mm. 

MONODACTTUBAE 

Monodactylus  falcif ormis  Lacepede. 
One,  160  mm. 

CHAETODONTIDAE 

Chaetodon  setifer  Bloch. 
One.  150  luiu. 

Chaetodon  blackburnii  Desjardins.   Figure  27, 

Depth  1:,';  head  3^.  width  2.  Snout  3.i  in  head;  eye  3n,  U  in  snout. 
1^  in  interorhital ;  maxillary  reaches  ''^  to  eye.  length  4]  in  head;  interorbital 
3f,  broadly  convex;  preoperclc  edge  mnuitely  serrate.  Gill  rakers  Q -\-  11, 
short  points,  i  of  gill  filaments,  which  If  in  eye. 

Pores  34  in  lateral  line  until  below  last  dorsal  rays;  scales  44  in  median 
lateral  sei'ies  between  irill  opening;  and  caudal  base;  9  above  lateral  line,  24 
below,  32  irregular  predorsal.  9  rows  oldirpiely  aci'oss  cheek  to  lower  hind 
angle  of  i)reopercle  edge  of  which  3  on  preo])ercular  flange.  Vertical  fins 
all  more  or  less  scaly,  soft  ones  scaly  nearly  or  quite  to  edges.  Scales  with 
8  to  13  basal  radiating  striae;  78  to  83  short  apical  denticles,  with  3  to  9 
tians\'eise  series  of  basal  elements;  circuli  very  fine,  basal,  few  or  obsolete 
ui)i('ally. 

D.  XVI,  23, 1,  fourth  spine  2*  in  head,  seventh  ray  H;  A.  Ill,  18,  i,  third 
spine  1^,  fifth  ray  1^;  caudal  H,  truncate  as  expanded;  least  depth  of  caudal 
peduncle  3i;  pectoral  If,  rays  11,  14;  ventral  rays  I,  5,  fin  1?,  in  head. 

Brown,  becoming  very  (hirk  or  blackish  brown  on  back  and  ])osteriorly 
on  body.    Blackish  band  from  predorsal  through  eye  down  to  tip  of  front  of 
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26.  Qiiinquarius  capejisis.  27.  Cliactudon  blackbumii. 
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breast,  narrowed  below.  Body  with  8  inclined,  dark  jrray.  parallel  lines  or 
narrow  bands,  all  starting  from  behind  head,  most  narrow  at  first  and 
broader  behind,  all  finally  lost  in  black  color  of  soft  dorsal  and  anal  and 
caudal  peduncle.  Head  posterior  to  black  ocular  band  quite  pale  brown. 
Dorsals  dark  or  blackish,  broadly  marginally  and  basally,  so  whole  extent  of 
spinous  dorsal  with  median  light  brown  band  which  finally  obliterated  in 
front  upper  l)lackish  soft  fin.  Iris  gray  black.  Caudal  i)alc  or  light  brown, 
nearly  whitish  on  broad  hind  margin.  Pectoral  brown.  Ventral  pale  olive, 
dusky  or  dark  brownish  anteriorly  and  terminally. 

One,  108  mm.  Bluff,  Durban,  Natal.  June  25,  1934.  "  Dark  uniform 
olive  brown,  with  faint  cross-lines  of  same  color.  Black  band  running  over 
head,  through  eye,  to  lower  gill  flaps.  White  over  nostrils.  Some  yellow 
in  pectoral  fin  area  and  through  dorsal  spines.  Soft  dorsal  and  anal  fins 
very  dark.   Caudal  light  olive,  fringed  with  mauve." 

A  very  interesting  little-known  species,  and  new  to  the  South  African 
fauna.  Apparently  it  has  not  been  found  or  reported  since  described  from 
Mauritius,  in  1836,  and  the  crude  figure  by  Valenciennes  several  years  later, 
doubtless  from  the  type. 

Chaetodon  cingulatus  Fowler. 

One,  120  mm.  Differs  a  little  from  the  type  in  showing  a  very  obsolete 
or  indistinct  slightly  darker  brownish  area  above  pectoral  and  another  below 
last  six  dorsal  spines  on  the  back,  these  hardly  as  broad  as  transverse  bands. 
Also  at  base  of  each  scale  below  lateral  line  a  very  indistinct,  small,  ill- 
defined  dark  spot. 

Heniochus  acuminatus  (Linnaeus). 

One,  213  mm. 

Pomacanthus  striatus  (Riippell). 
Two,  186  to  221  mm. 

Pomacanthus  semicirculatus  (Valenciennes). 

Length  311  mm.  Differs  from  the  preceding  in  the  caudal  rounded  and 
hind  edge  narrowly  white.  Soft  dorsal  and  anal  with  extended  points.  Side 
of  body  with  black  spots  of  uniform  dark  brown  color.  Preopercular  spine 
nearly  twice  eye. 

SI6ANIDAE 

Siganus  rivulatus  (Forskal). 

One,  189  mm. 

CIBSHITIDAE 

Cirrhitus  pinnulatus  (Schneider). 
One,  140  mm. 
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SCOaPAENIDAE 

Scorpaenopsis  cirrosa  (Tliunberg). 
Three,  140  to  194  mm. 

Setarches  marlejd,  new  species.   Figures  28  and  29  (dorsal  view  of  head). 

Depth  2'r\;  licad  2h,  width  2.  Snout  2J  in  head  from  snout  tip;  eye  6, 
2  in  snout,  \'i  in  intcrorbital ;  maxillary  reaches  f  in  eye.,  expansion  in 
eye,  length  2  in  head  from  snout  tip;  teeth  in  villiform  bands  in  jaws,  on 
vomer  and  palatines;  intcrorbital  4^,  low,  slightly  convex.  Small  antero- 
supraorbital  spine,  directed  back;  2  inferior  preorbital  spines  over  middle 
of  maxillary;  very  low,  small  spine  on  -uhorhital  stay;  3  spines  at  angle  of 
preopercle  e(l<ie.  parallel,  median  slit^htly  largest  and  directed  l)ack,  also  2 
small,  inconspicuous  ones  on  lower  edge  of  preopercle;  2  rather  strong, 
divergent  spines  on  opercle ;  pair  of  small  parietal  spines,  directed  back  and 
laid  close  to  predorsal  region.  Gill  im1<i  is  7  14  (only  4+10  perfected, 
others  rudimentary  1,  lanceolate,  twice  uill  filaments  or  2  in  eye. 

Scales  70  counted  along  close  above  lateral  line  to  caudal  base  and  6 
more  on  latter;  tubes  22  -|-  6  in  lateral  line,  large,  membranous-like  capsules; 
12  above,  27  below,  15  predorsal;  7  postorbital  rows,  11  rows  below  sub- 
orbital stay.  Scaks  with  4  or  5  basal  radiating  striae;  circuli  very  fine, 
present  though  less  (leveloi)e(l  a|)ically. 

1).  XI.  I,  10,  I,  fom-tli  s])ine  3?  in  total  head  length,  second  ray  2f^  \  A. 
Ill,  5,  1,  third  spine  3,  second  ray  24;  caudal  2,  truncate  behind,  slightly 
convex  as  expanded;  least  depth  of  caudal  peduncle  4;  pectoral  1^,  rays  i, 
21;  ventral  rays  I,  5,  fin  2  in  total  head  length. 

General  color  drab  to  lavender  or  he]iotroi-)e  piu'ple,  under  surface  of 
belly  dark  gray.  Iris  gray.  Fins  and  naked  bony  areas  of  head  all  light 
or  pale  colored. 

A.N.S.P.,  No.  63797.    ( )ff  Natal,  South  Africa.    Length  244  mm.  Type. 
Differs  from  Sctnrrhc.-^  gunthcri  Johnson  in  the  lower  spinous  dorsal, 
shorter  maxillary  and  different  shape  of  the  occipital  fontanel. 
(For  Mr.  H.  W.  Bell-Marley.) 

Pterois  volitans  (Linnaeus). 
Four,  154  to  275  mm. 

FLATTCEFHALIDAE 

Grammoplitet  pristis  (Peters).  Figures  30  and  31  (head  viewed  above). 

Depth  5|;  head  2J,  width  1^.  Snout  3 J  in  head  from  snout  tip;  eye 
4|,  H  ill  snout,  much  greater  than  w-idth  of  narrow  interorbital ;  maxillary 

reaches  \  in  eye.  expansion  3  in  eye,  length  2'1  in  head  from  snout  tip;  bands 
of  finely  villiform  teeth  in  jaws,  on  vomer  and  palatines;  interorbital  con- 
cave. Pair  of  well-developed  nasal  spines;  supraorbital  ridge  denticulate^ 
each  ridge  preceded  by  slightly  larger  denticle  or  spine;  single,  small, 
forward  directed  preorbital  spine  each  side;  suborbital  .«tay  serrated  (with 
front  left  e(lge  smooth);  2  opercular  spines,  upper  little  larger;  2  i)re- 
opercular  spines,  lower  much  shorter  and  directed  back  like  upper,  which 
is  furnished  with  a  small  outer  auxiliary  basal  one;  postorbital  and  parietal 
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ppinescent  ritl^es  distinct  and  conspicuous,  (iill  rakers  1  +4.  also  4  more 
rudimentary,  low,  flattened,  asperoiis  tubercles  above  and  below;  short,  Ij 
in  gill  filaments,  which  3  in  eye. 

Scales  50  +  3  in  lateral  line,  only  first  7  or  8  furnished  with  median, 
backward,  directed  spine;  4  above.  12  below,  8  predorsal  forward  to  occiput. 
Cheek  below  suborbital  stay  pa])illate.  Scales  with  4  basal  radiatinji;  striae 
and  2  to  5  incomplete  auxiliaries;  40  to  56  short,  uniform  apical  denticles, 
with  2  to  5  transverse  series  of  basal  elements ;  circuli  very  fine. 

D.  VIII  — 12, 1,  fourth  spine  2f  in  total  head  lengtii,  third  ray  2^;  A.  13, 
I,  third  ray  3;  caudal  1 convex  behind;  h  ast  depth  of  caudal  peduncle  4; 
pectoral  II.  rays  ii.  18:  ventral  I,  o.  1  }  in  head. 

Brown,  with  obscure  transverse  bands  on  back;  first  obscurely  at  occijiut; 
second  narrow,  at  front  of  spinous  dorsal  or  slightly  before;  third  broad,  at 
greater  posterior  part  of  spinous  dorsal;  broad  fourth  band  at  last  dorsal 
rays;  fifth  at  caudal  peduncle.  Dai'k  blotch  on  cheek  below  suborbital 
stay.  Whole  back,  in  both  dark  and  i)al('  areas,  oliscurely  mottled.  I'nder 
surfaces  of  head  and  body  whitish.  Iris  gray.  Fin«  ]iale  or  transparent; 
outer  portions  of  spinous  dorsal  blackish  gray ;  dorsal  fin  rays  each  with  5  or 
6  dark  gray  blotches ;  caudal  with  blackish  basal  transverse  band  and  5  or 
6  dark  gray  blotches  on  each  ray,  much  broader  than  pale  interspaces; 
pectoral  with  5  oi-  6  transverse  series  of  dark  gray  spots  on  each  ray; 
ventral  and  anal  uniformly  pale. 

One.  158  mm.  An  interesting  addition  to  the  fauna  of  Natal.  Wakiyus 
Jordan  and  Hubbs  1925  agrees  in  having  only  the  anterior  scales  of  the 
lateral  line  each  with  a  spine,  but  differs  in  "  a  cirrose  lappet  on  cornea 
above  pupil "  and  the  much  rougher  armature  of  the  head. 

PlatycephaluB  papiUoculus,  new  species.  Figures  32  and  33  (head  viewed  above). 

Depth  8^;  head  2f,  width  1|.  Snout  2J  in  head  from  snout  tip;  eye 
6^,  2 J  in  snout,  little  over  twice  width  of  interorbital ;  maxillary  reaches 
nearly  opposite  front  eye  edge,  expansion  2  in  eye.  length  3  in  head  from 
snout  tip;  teeth  \-illif()rni.  in  broad  bands  in  jaws,  about  15  irregular 
transverse  series  above  anteriorly,  narrowing  posteriorly;  lower  jaw  bands 
of  teeth  much  narrower,  5  or  6  irregular  series  transversely;  narrow  band 
of  villiform  teeth  on  each  palatine  and  horseshoe-shaped  arch  on  vomer; 
interorbital  (leei)ly  concave.  No  nasal  spines;  strong  antero-sujiraorbital 
spine.  iOllowed  by  sti'ong  entire  keel,  with  strong  postocular  sj)ine;  no 
preorbital  spine;  suborbital  stay  with  spine  below  eye;  preopercle  with  3 
spines,  lowest  smallest  and  uppermost  largest,  this  slightly  directed  upward; 

2  opercular,  upper  more  posterior;  large  !nw(  1  jiostocular  spine,  followed  by 

3  spines  to  suprascapula ;  upper  ])ostocular  with  3  or  4  approximating  keels 
])ehind  and  then  i)air  of  large  spines  at  occiput.  Gill  rakers  2  -)-  4,  equal 
gill  filaments  or  2^  in  eye. 

Scales  88  4-  9  in  lateral  line;  tubes  50  -f  2,  bifid;  9  above,  22  below,  14 
predorsal  forward  to  occiput.  Arborescent  venules  on  snout,  interorbital, 
]iostorbital.  ojiercle.  and  along  lower  edge  of  suborbital  -tay.  Scales  with 
11  to  13  basal  radiating  striae;  23  to  28  slender  apical  denticles,  with  5  or 
6  transverse  series  of  basal  elements;  circuli  fine. 
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D.  IX —  11,1,  second  spine  2  J  in  total  head  length,  second  ray  2  ,' ;  A.  11, 

I,  ••second  ray  3:-|,  fiii  edge  deeply  notched;  caudal  If,  convex  beliind;  least 
deptli  of  caudal  peduncle  7;  pectoral  2f,  rays  n,  18;  ventral  rays  I,  5,  fin 

length  Ij;  in  total  head  k'ngth. 

Back  and  upper  surfaces  olive  brown  with  obscured  darker  to  blackish 
mottlings  or  blotches.   Under  surfaces  whitish.   Over  entire  upper  surface 

are  scat tcicd  very  small  blackish  dots,  scarcely  discernible  without  a  lens. 
Broad  blackish-brown  bar  along  and  parallel  clo^c  below  suborbital  stay. 
Black  blotch  obscured,  at  front  of  opercle.  Si)inous  dorsal  whitish,  with 
large  gray-black  blolcli  terminally.  Soft  dorsal  pale  or  whitish,  each  ray 
with  3  or  4  grayish  blotches.  Caudal  pale  brownish,  with  4  irregular  gray 
transverse  bars,  broken  into  variable  spots  above  and  terminally,  and  as  4 
black  blotchc'^  along  lower  edge  of  fin.  Pectoral  grayish,  mottled  with  gray 
and  black.  Ventral  whitish,  mottled  gray  and  with  several  large  black 
blotches  terminally.  Anal  whitish,  with  small  black  and  gray  spots 
terminally. 

A.N.S.P.,  No.  63808.  Durban,  Natal.  Length  268  mm.  Type. 

Agrees  largely  with  PlatycephcUus  maculipinna  Regan  1905  from  Muscat, 
Arabia,  but  that  species  of  different  coloration,  or  less  variegated,  and  lacks 
the  supraorbital  papilla,  so  conspicuous  in  mine. 

{Papilla  lappet  +  oculus  eye.) 

CEPHALACANTHIDAE 

Dactyloptena  orientalis  (Cuvier). 

One,  118  mm.  Day's  figure  of  Dncf  nlopterus  orientalis  as  reproduced 
by  Barnard,  shows  the  dorsal  with  but  one  lonu  free  -pine  anterior  to  the 
dorsal,  the  soft  dorsal  doubtless  coneeale(l  hy  tiic  umiatural  vertically 
exi)andetl,  i)eetoral.  Whole  surface  marked  with  various  shades  of  rosy 
yellow  and  blue  gray." 

CICHLILAE 

Tilapia  natalensis  (Weber). 

One,  120  mm.,  "  Kenyo  Gly  ";  three,  55  to  99  mm.,  Uvongo  River. 

Tilapia  kafncnsis  Botdenger. 

One,  205  mm.,  Umgeni  River;  also  one,  274  mm.  The  smaller  specimen 
differs  only  in  its  light  coloration,  while  all  have  4  rows  of  scales  on  the 
cheek,  of  which  the  lowest  row  variably  of  but  2  or  3  scales. 

Tilapia  spamnani  Andrew  Smith. 

Two,  47  to  110  mm.,  Uvongo  River,  1933. 

POMACENTRIDAE 

Abudefduf  dasygenys,  new  species.   Figure  34. 

Depth  2.[;  head  3],  width  li.  Snout  4^1  in  head;  eye  3^,  greater  than 
snout,  equals  interorbital;  maxillary  reaches  eye,  expansion  3  in  eye;  about 
38  above,  36  below,  compressed,  truncate  teeth  in  each  jaw,  uniserial, 


Copyrighted  matarral 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


401 


34.  Ahudejduj  dasijgenys.         35.  Laccoeleotris  lineopinnis. 
36.  Blennius  triiascigula. 
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posterior  scarcely  shorter  or  smaller  than  anterior;  interorbital  low,  broadly 
convex;  prcopercle  edge  unevenly  rough,  hardly  distinctly  serrate;  pre- 
orbital  depth  2|  in  eye.  Gill  rakers  8  +  19,  lanceolate,  equal  gill  filaments 
or  1|  in  eye. 

Scales  19  in  ui)per  tubular  section  of  lateral  line,  8  or  9  pores  in  straight, 
lower  posterior  section  to  caudal  base,  sometimes  pore  on  latter;  4  above,  12 
below,  22  predorsal  forward  nearly  to  front  of  snout  end;  4  rows  on  cheek, 
with  lowest  on  preopercle  flange;  preorbital  scaly.  Scales  with  10  basal 
radiating  striae;  147  to  160  small,  slender,  apical  denticles,  with  2  or  3 
transverse  series  of  basal  elements;  circuli  very  fine. 

D.  XllI,  12,  sixth  spine  I'i  in  head,  fourth  ray  li;  A.  II,  11,  second  spine 
1^,  sixth  ray  1^;  caudal  1,  upper  lobe  ends  in  short  filament,  emarginate 
behind;  least  depth  of  caudal  peduncle  2i;  pectoral  1^,  rays  n,  17;  ventral 
rays  I,  5,  length  IJ  in  head. 

Largely  dull  uniform  brown,  under  surface  of  head,  chest,  breast  and 
belly  scarcely  paler.  Iris  gray.  On  body  scales  each  with  more  or  less 
slightly  darker  basal  blotch,  not  forming  much  of  contrasted  pattern.  Fins 
all  dull  bi'ownish,  dorsals  and  anals  little  darker  terminally,  and  caudal 
abo\  c  and  hdow  similar.  Paired  fins  pale,  obscure,  small,  brown  spot  at 
pectoral  origin. 

A.N.S.P..  No.  63934.    Durban,  Natal.   Length  110  mm.  Type. 

Apparently  most  closely  related  to  the  imperfectly  described  Glyphisodon 
sculptus  Peters  1855  and  G.  fallax  Peters  1855,  both  from  Mozambique. 
These  two  nominal  forms  differ  in  structural  characters  and  coloration,  as 
far  as  may  be  gathered  from  their  meager  descriptions.  Thnugli  perhaps 
approaching  G.  fallax  in  depth,  dorsal  and  anal  rays,  that  si)ecies  differs  in 
having  but  2  rows  of  scales  on  the  cheek  and  middle  rays  of  dorsal,  anal 
and  caudal  lobes  extended  into  filaments. 

(Saffus  rough V'^"^''  cheek;  with  reference  to  the  uneven  edge  of  the 
preopercle.) 

LABRIDAE 

Lepidaplois  trilineatus  Fowler. 
One,  228  mm. 

Gomphosus  caeruleus  Lacepede. 

Depth  3;  head  2]-,  width  2?.  Snout  2  in  head;  eye  10,  5  in  snout; 
maxillary  reaches  2i  in  snout,  length  4:1  in  head;  interorbital  5 J,  convex. 
Gill  rakers  6  -|-  19,  short  points,  5|  in  gill  filaments,  which  4  in  snout. 

Scales  18,  7  +  2,  in  lateral  line,  4  above,  10  below,  8  predorsal.  Small 
scales  on  caudal  base,  along  basal  portions  of  spinous  dorsal  and  front  of 
anal.  Tul)es  of  lateral  line  with  3  to  5  brandies.  Scales  with  33  to  51 
basal  radiating  striae;  47  to  60  apical  radiating  striae;  circuli  basal,  very 
fine,  obsolete  apically. 

D.  VIII,  13, 1,  eighth  spine  5^  in  head,  first  ray  3*;  A.  II,  11,  i,  fifth  ray 
4;  caudal  H,  hind  edge  little  convex,  upper  and  lower  corners  with  little 
exscrted  points;  least  depth  of  caudal  peduncle  3;  pectoral  2J,  rays  n,  13; 
ventral  rays  I,  5,  fin  2|  in  head. 
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General  color  of  head  and  body  dark  slate  green.  Iris  gray.  Dorsal 
and  anal  whitish,  about  basal  third  black  with  submargin  pale  green;  on 
spinous  dorsal  narrow  margin  only  wiiitish.  Caudal  largely  whitish,  basaliy 
and  upper  and  lower  edges  narrowly  slate  black.  Pectoral  blackish  basaliy, 
then  largely  dark  green^  with  broad  black  subborder  and  narrow  edge 
whitish.   Ventral  whitish,  front  edge  narrowly  blackish  terminally. 

One  255  mm.  Acarauna  longirostris  Sevastianoff  1802,  described  as 
"  trouve  dans  une  collection  d'animaux  de  Bresil "  was  surely  from  some- 
where in  the  Indo-Pacific.  It  is  synchronous  with  Gomphosus  caeruleus 
Lacepede  1802,  accepted  here  on  account  of  usage. 

Gomphosus  varius  Lac6pede. 

One,  160  mm.  June  28,  1934.  "  Olive  green,  darker  on  back.  Below 
cheek  paler,  and  several  dark  marks  behind  eye.  Blue  dots  jon  lower  throat 
and  belly.  Eye  olive.  Dorsal  dark  olive,  edged  with  brownish  pink.  Lower 
fins  light  olive  green,  with  pale  band  of  maroon  at  bases  of  rays,  edges  of 
rays  darker.   Other  fins  olive." 

Thalassoma  purpureum  (Forsldl). 
One,  326  mm. 

£L£OT£IDA£ 

LACCOELEOTRIS,  new  genus 

Body  elongate,  compressed,  slender,  coelome  but  little  less  than  tail 
measured  to  caudal  base.    Head  small,  compressed.    Snout  short.  Eye 

large,  before  middle  in  length  of  head.  ^Maxillary  oblique,  reaches  to  eye. 
Interorbital  depressed,  narrow.  Gill  openings  wider,  gill  membranes 
joined  with  rather  narrow  isthmus.  Branchiostegals  4.  Gill  rakers  short. 
Pseudobranchiae  not  evident.   Scales  very  small,  cycloid,  well  separated, 

appear  as  if  sunk  in  the  skin  and  not  present  on  the  head.  No  lateral  line. 
Vortical  fms  lower  than  body  de])th.  Soft  dorsal  begins  little  before  anal. 
Caudal  rounded.  Pectoral  broad,  short.  Vcntrals  separated,  inserted 
opposite  pectoral  origin. 

Ty])e  Laccoelcotris  Uncopinnis,  new  species. 

Related  to  Ptereleotris  Gill  1863,  which  has  fewer  dorsal  rays  24  to  36, 
and  fewer  anal  rays  24  to  32,  scales  more  numerous  or  150  to  170  in  a 
longitudinal  series,  scales  forward  on  predorsal  nearly  to  occiput,  and 
caudal  lunate. 

(AaKKos  pit  +  Eleotris;  with  reference  to  the  scales  appearing  like  little 
pits  in  the  skin.) 

Laccoeleotris  lineopinnis,  new  species.    Figure  35. 

Depth  6i;  head  5,  width  3.  Snout  5^  in  head  from  snout  tip;  eye  4, 
greatly  exceeds  snout  or  interorbital;  maxillary  extends  below  front  eye 
edge,  length  3  in  head  from  snout  tip;  teeth  biserial  in  jaws,  outer  series 
with  larger  or  canine-like  ones  at  intervals ;  no  teeth  on  palate ;  tongue  long, 
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sk'ndor,  )")oint('(l.  free;  interorbital  5!,  low,  flepre*?prl  or  sliirlitly  concave. 
Gill  rakers  5  -j-  15,  slender,  lanceolate,  equal  gill  filaments,  which  2  in  e^'e. 

Squamous  pits  about  108  in  axial  lateral  series  to  caudal  base;  20 
transversely  above  anal  origin.  Pits  indistinct  or  appear  as  if  more  or  less 
obliterated  on  predorsal  and  about  base  of  spinous  dorsal  fin.  Pits  all 
crowderl  i^osteriorly  on  body  so  that  on  eaudal  basally  quite  close  or 
segregated. 

D.  VI  —  38,  spines  flexible,  with  fifth  2  in  total  head  length,  tenih  ray 
1^;  A.  I,  36,  flexible  spine  4;  caudal  l^^,  slightly  emarginate,  though  ends 

of  each  ray  extended  in  short  filament;  least  depth  of  caudal  peduncle  2^; 
pectoral  2;  ventral  1  f^,  sjiine  flexible,  3  in  fin;  pectoral  rays  23;  ventral  T.  5. 

Brown,  belly  and  under  surface  of  head  pale  drab.  Iris  gray.  Rather 
broad  black  band  from  lower  eye  edge  across  under  surface  of  head.  Fins 
all  more  or  less  very  i)ale  transparent  brown,  and  both  second  dorsal  and 
anal  with  median,  lonuitudinal,  dull  brown,  line  or  very  narrow  band  its 
entire  length.  Opercle  and  middle  of  caudal  with  some  darker  brown  than 
body  color,  on  latter  as  several  obsolete  blotclies. 

A.X.S.P..  \o.  63932.  From  the  stomacli  of  a  flat  fish  ( An}0(ilo.<<siis  sj-).) 
taken  off  I'mzumbi  in  50  fatli()ni>.    June  4,  1934.    Len.uTli  115  mm.  Type. 

"Colour  of  body  mau\'e  with  shades  of  pale  green.  Pinkish  mauve  in 
area  of  uiii)er  opercle  and  along  back.  Snout  yellow.  Largo  brown  ?]iots 
on  cheeks.  Violet  spot  below  eye,  which  is  banded  with  shades  of  bright 
yellow  and  emerald  green.  Top  and  bottom  of  eye  cobalt.  Dorsal  banded 
longitudinally  with  pale  blue,  tips  of  rays  yellow.  Caudal  deep  yellow  at 
base  and  lower  rays  shaded  pale  mauve.  Pectorals  brownish.  Ventral 
violet,  tips  of  rays  lemon  yellow." 

Characters  expressed  in  the  genus  will  differentiate  it  from  species  of 
Ptereleotris  Gill. 

(Ldnea  line  +  pinna  fin;  with  reference  to  the  dark  longitudinal  line  on 
both  second  dorsal  and  anal.) 

GOBUDAE 

Glossogobius  giuris  ( liuchanan-l lainiilon) . 
One,  56  ium.,  Uvongo  River,  Natal. 

BLENNIIDAE 

Cirripectes  kosiensis  (Regan). 
Two,  180  mm. 

Blennius  trifascigula,  new  species.  Figure  36. 

Depth  3.^;  head  3},.  width  1^.  Snout  4  in  head;  eye  4,  equals  snout, 
greatly  exceeds  interorbital;  supraorlntal  flap  of  eye,  with  few  short 
filaments;  mouth  width  2i  in  head;  mouth  cleft  reaches  }■  in  eye;  lower 
canine  each  side;  row  of  firmly  implanted,  slender,  parallel,  close-set  teeth 
in  each  jaw;  interorbital  width  3 J  in  eye,  nearly  level.  Gill  membranes 
broadly  imited,  form  broad,  free  fold  across  isthmus.  Gill  rakers  about 
10  short  papilla  like  points,  i  of  ^11  filaments,  which  li  in  eye. 
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Skin  smooth,  naked.  Lateral  line  witli  22  close-set  tubes,  each  with 
short  brancii  above  and  another  below,  extends  back  far  as  tip  of  depressed 
pectoral. 

D.  X,  22,  fifth  spine  If  in  head,  tenth  ray  2;  A.  II,  21,  twentieth  ray  3; 
caudal  1|,  convex  behind;  least  depth  of  caudal  pejduncle  4;  pectoral  1^, 
rays  14;  ventral  1 .1  in  head,  rays  2. 

Brown,  but  sliuhtly  i)alcr  on  under  surface  of  head  and  belly.  Eight 
darker  brown  saddles  along  back,  little  reilectun  on  bases  of  dorsals.  Row 
of  dark  axial  spots  along  side  of  body,  usually  as  pair  of  spots  opposite  each 
dark  blotch  on  upper  part  of  back,  and  irreiiular  obscure  scattered  spots 
below.  Oj)scure  small  dark  i)()stocular  spot.  Dark  bar  from  lower  front 
eye  edge  across  front  of  mandible.  Two  other  parallel,  less  distinct,  gray 
bands  posteriorly,  broader  with  second  or  last  across  gill  membranes.  Fins 
pale  transparent  brownish,  clouded  obscurely  with  darker  on  dorsals  and 
outer  edges  of  anal  dark  gray.   Iris  gray. 

A.N.SP.,  No.  63933.  Durban,  Natal.   Length  56  mm.  Type. 

Apparently  different  from  Blennius  fascigida  Barnard  1927,  especially 
the  coloration,  as  that  species  described  with  5  dark  transverse  bars  extend- 
ing on  the  dorsals  and  anals,  head  and  pectoral  dotted,  3  transverse  dark 
•  angular  band<  across  the  throat  and  one  across  chin,  also  a  dark  cro>-  l)ar 
on  caudal.  In  B.  trifascigula  there  are  8  dark  blotches  on  the  back,  2 
broad  dark  bands  across  the  throat  and  one  across  the  chin  darker,  and 
caudal  uniformly  paler.  It  further  differs  in  the  presence  of  a  pair  of 
lower  canines,  smaller  eye.  and  longer  supraorbital  tentacle. 

(Tres  three  +  /oscia  band  -j-  gula  throat.) 

USAHOSCOFIDAE 

Uranoscopus  archionema  Regan. 

Depth  4i;  head  2f,  width  1^.  Snout  in  profile  6§  in  head  from  snout 
tip;  eye  6f,  subequal  with  snout  in  profile,  1^  in  interorbital :  maxillary 
vertical,  reaches  front  eye  edge,  expansion  equals  eye.  length  21  in  head 
from  snout  tij);  each  lij)  with  fringe;  teeth  small,  simple,  conic,  in  jaws  in 
bands  of  3  or  4  irregular  rows;  patch  of  short  teeth  on  vomer  and  single 
row  on  each  palatine;  interorbital  4$  in  head  from  snout  tip,  level;  bones 
of  head  all  rugose  striate.  Gill  rakers  as  row  of  very  small  denticles  along 
edge  of  gill  arch;  gill  filaments  long  as  eye. 

Scales  in  53  well-inclined  series  from  sujirascapula  to  caudal  base;  iibout 
47  scales  transversely  in  oblique  row.  Scales  all  firmly  adherent,  scattered 
and  irregular  on  predorsal,  little  smaller  on  caudal  base.  Suprascapular 

Spiiu"  1  I  times  eye. 

]).  IV  —  13.  si)ines  and  rays  flexible,  second  spine  5]  in  total  head,  fourth 
ray  2*;  A.  13.  fin  edge  notched,  fourth  ray  4;  caudal  I'i,  hind  edge  convex; 
least  depth  of  caudal  peduncle  3*;  pectoral  11,  rays  18;  ventral  I,  5,  fin  2 
in  total  head. 

Brown,  i)aler  or  little  lighter  on  under  surfaces.  Back  and  upper  surfaces 

obscurely  clouded  with  (larker.    Iris  gray.    Fins  brownish,  mostly  with 

paler  margins.    First  dorsal  slate  black. 

One,  323  mm. 
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PA&APE&CIDAE 
Parapercis  nebulosa  (Quoy  and  Gaimard). 
Two,  163  to  273  mm. 

BALISTIDAE 

Balistes  chrysopterus  Schneider. 

Two.  128  to  205  mm.    Usually  known  by  the  wrongly  applied  name 
Balistes  nigcr  Park  1791,  which  is  precluded  by  the  same  name  of  Bloch  in 
1786.   "  Black,  with  pah  olive  in  fins.   Caudal  white,  sides  fringed  white 
Umkomaas.   August  1933. 

Balistes  ringens  Linnaeus. 
One,  225  mm. 

Balistes  stellatus  Laccixde. 

One,  259  mm.  Not  at  all  like  Bani;uxl"<  "  B.  stclUitus  "  liir^  pi.  36.  3, 
which  is  the  same  as  B.  jlavivKirqinatus  Riippell.  In  the  present  species 
the  least  depth  of  the  caudal  peduncle  is  less  than  the  eye. 

Odonus  erythrodon  (Giinther). 
One,  355  mm. 

MONACANTHIBAE 

Cantherines  arenaceus  Barnard.    Fi.mire  37. 

Depth  II;  lioad  3].  widtli  2'\.  Snout  l-i^j  in  head;  eye  5,  in  snout, 
1/,  in  interorbital ;  mouih  .-mall,  terminal;  interorbital  85,  well  elevated  con- 
vexly.   Gill  opening  1^  times  eye. 

Skin  minutely  asperous,  rough  to  touch,  scales  scarcely  distinct.  Lateral 
line  not  (n-idcnl . 

D.  Ill  —  35,  .second  spine  finely  asperous,  length  l;*,  in  head,  sixth  ray 
2^;  A.  30,  sixth  ray  2^;  caudal  1§,  convex  behind;  least  depth  of  caudal 
peduncle  2|  ;  pectoral  2^,  rays  13;  pubic  spine  immovable,  with  short  strong 
spinulcs;  row  of  short,  inconspicuous  spines  along  each  hind  edge  of  dorsal 
spine. 

Body  and  head  gray  brown,  caudal  olive.  Dorsal,  anal  and  pectoral 
whitish,  though  dorsal  spine  and  membrane  gray  brown. 

One,  153  nun. 

Cantherines  modestoides  Barnard.   Figure  38. 

One,  333  mm.  "  Purplish  brown,  lighter  towards  belly,  with  slaty  black 
longitudinal  line?  running  through  to  caudal.  Fin  membranes  faint  blue, 
rays  olive,  with  gamboge  tips.  Along  belly  up  to  below  mandible  dark 
yellow,  deeper  on  cheeks.  Dorsal  membrane  deep  lemon  yellow.  Caudal 
pale  blue  and  white.    Pectoral  dark  olive,  white  at  base." 
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37.  Cantherinea  arcnaceus.         38.  Canlherines  modesloides. 
39.  Sphoeroides  pleurospilus. 
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TETBOBONTIDAE 

Sphoeroides  pleurospilus  (Regan),    l-i^urc  39. 

Depth  2^  ;  head  3,  width  1;^.  Siiuut  21  in  head;  eye  3^,  Ij  m  snout,  1^ 
in  interorbital;  mouth  width  4  in  head,  mouth  little  subterminal  inferiorly; 
lips  moderately  fleshy;  interorbital  2f  in  head,  low,  nearly  level.  Gill 

opening  about  lont;  as  eye. 

Entire  upper  surface  anci  sides  of  body  smooth.  Spinous  area  only  on 
belly  from  throat  below  eye  to  vent,  none  of  spines  extending  upward  above 
lower  level  of  gill  opening  and  pectoral  base. 

D.  II.  6,  first  branched  ray  2^^  in  head;  A.  11,  5,  first  branched  ray  IJ; 
caudal  1;^,  convex  behind;  least  depth  of  caudal  peduncle  2^;  pectoral  2, 
rays  16. 

Brown  above,  with  obscure  darker  blotches  which  extend  all  down  along 
sides.  Iris  gray.  Fins  brownish,  hind  portion  of  caudal  and  basal  part 
of  anal  dusky. 

One,  164  mm. 

Tetrodon  stellatus  Schneider. 

Two,  120  to  223  mm.  This  is  T.  aerostaticua  Jenyns  as  described  by 
Barnard,  without  type  locality. 

DIODONTIDAE 

Diodon  hystrix  Linnaeus. 

One,  118  mm.  Black  band  across  interorbital.  another  broader,  parallel, 
posterior;  black  blotch  above  each  pectoral  and  posteriorly  larger  black 
blotch,  besides  still  another  close  before  dorsal. 

LOFHIIDAE 

ChirolophiuB  insidiator  Regan. 

One,  153  mm.   Natal  coast,  in  210  fathoms.   D.  VI  — 8. 

ANT£NNA£IIDA£ 

Histrio  histrio  (Linnaeus). 

One,  168  mm.  "  Pinkish  white,  with  numerous  spots  and  irregular 
stripes  of  dark  green." 

CHAUHACIDAE 

Chaunax  pictus  Lowe. 

One,  190  mm.    Southeast  of  Natal,  in  235  fathoms. 


(408) 
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A  NEW  EACE  OF  GARRULAX  MONILIGER  FROM  NORTHERN  SIAM 

BY  RODOLPHE  MeYEB  DE  ScHAUBNSEE. 

The  following  new  race  of  Garrvlax  moniliger  can  be  very  easily  dis- 
tinguished from  any  other  known  form  by  the  paleness  of  its  coloration. 
The  series  on  which  the  race  is  founded  is  in  fresh  plumage.  The  descrip- 
tion follows: 

Garrulax  moniliger  bakeri,  subsp.  nov., 

Type:  Adult  male  No.  112131  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  Collected  at  Nawng  Haw,  Chieng  Mai, 
northern  Siam,  January  26,  1933,  by  R.  M.  de  Schauensee. 

Description:  Differs  from  all  other  known  forms  by  the  paleness  of  its 

coloration,  both  above  and  below. 

From  botli  (j.  vi.  moniliger  (Ho(lg<.)  and  (J.  m.  f^tscdtd  Baker,  it  differs 
in  heinji  very  much  paler  above.  The  fore  part  of  the  erown  is  almost  ashy 
and  the  rest  of  it  olive  with  no  brown  fulvous  tinge.  The  rufous  collar  on 
the  hind  neck  is  much  paler  than  in  either  of  the  above-mentioned  forms, 
and  mixed  w  itli  olive,  rendering  it  less  conspicuous.  The  back  is  olive  very 
slightly  tinged  with  fulvous,  much  more  olive  and  less  brown  than  in  either 
moniliger  or  fuscata. 

Below  much  whiter,  less  tinged  with  fulvous,  the  fulvous  of  the  flanks 
much  paler. 

Central  rectrices  olive  instead  of  fulvous.  The  tips  of  the  tail  feathers 
very  pale  buff  instead  of  deep  buff  as  in  fuscata,  or  pure  white  as  in  moni- 
liger. The  black  subterminai  patch  covering  a  larger  area,  and  of  a  purer 
deeper  black  than  in  either  moniliger  or  fuscata.  Ear  coverts  white  tipped 
with  olive. 

Soft  parts:  Iris  light  yellow;  bill  horn  brown;  feet  and  legs  fleshy  brown. 
Dimensions:  Wing  129.5  mm.;  tail  143  mm.;  culmen  (exposed)  24  mm.; 

tarsus  44  mm. 

Distribution:  Northern  Siam. 

Material  examined:  Besides  the  type,  3  males  and  1  female  from  Chieng 
Mai,  northern  Siam. 

Garrulax  moniliger  moniliger.  1  Darjeeling;  3  Rungeet  R.,  Sikkim;  2 
Margherita,  Assam;  1  Ounjong,  8  Cluitang,  N.  Cachat. 

Garrulax  moniliger  iuacata,  2  Pegu;  2  Lower  Pegu;  1  Rangoon;  1  Tenae- 
serim ;  2  Ban  Thung  Luang,  S.W.  Siam. 

Garrulax  moniliger  mouhoti,  1  Cambodia,  6  Eastern  Siam. 

Garrulax  moniliger  meJli,  4  China. 

Garrulax  moniliger  sehniakeri,  13  Hainan. 

Remarks:  Baker's  G.  to.  leucotis  (B.B.O.C.  ccxxvn,  p.  8,  1917)  de- 
scribed from  eastern  Siam  was  regarded  as  a  synonym  of  G.  m.  mouhoti 
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by  Klo>.<  ( l\n<,  j918.  p.  232).  Later  J3akcr  coiitiniied  Kloss'si  view.  (.Journ. 
Nat.  Hist.  Soc.  Siam,  III,  No.  3,  p.  183,  1919.) 

G.  m.  inouhoti  Sharpe,  Li.  m.  pasquieri  Del.,  G.  m.  tonkincnsis  Del.,  (the 
latter  regarded  as  a  synonym  of  melli  by  Bangs  and  Van  Tyne,  Field  Mus. 
Pub.  No.  290,  Zool.  Ser.,  XVIII,  No.  3,  p.  88,  1931)  are  all  dark  and  very 
rufescent  birds. 

This  new  form  is  named  in  honor  of  E.  C.  Stuart  Baker,  without  whose 
new  edition  of  the  bird  section  of  the  "  Fauna  of  British  India  "  the  study 
of  Siamese  birds  would  be  a  most  laborious  task. 

My  thanks  are  due  to  the  American  Museum  of  Natural  History  for  the 
opportunity  of  examining  the  fine  series  of  the  various  forms  of  O.  monUiger 
contained  in  the  Rothschild  collection. 
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AH  AHNOTATED  LIST  OF  TWO  COLLECTIONS  OF  OUATEMALAN  BIBDS 
IN  THE  ACADEMT  OF  KATUBAL  SCIENCES  OF  PHILADELPHIA 


BY  M.  A.  Carrikeb,  Jb.,  and  Rodolphb  Meyee  de  Schauensee. 

The  present  paper  is  based  on  two  collections  of  birds,  the  first  having 
been  made  by  Samuel  N.  Rhoads  and  Earl  L.  Poole  in  1915,  consisting  of 
704  skins,  collected  between  the  coast,  near  Puerto  Barrios,  and  the  Motagua 
Valley;  at  Lake  Amatitlan,  Gualan,  Quirigua  and  El  Pilar. 

The  second  collection  was  made  by  the  junior  author  in  1935,  mostly  in 
the  highlands  and  west  slopes  of  the  mountains,  and  consisted  of  408  skins. 
No  report  was  ever  published  on  the  Rhoads  and  Poole  collection,  and 
since  the  two  collections  contain  the  greater  portion  of  the  known  resident 
species  and  subspecies  of  the  country  it  was  decided  that  it  would  be  of 
interest  to  workers  on  Central  American  birds  to  publish  a  complete  list 
of  them,  together  with  a  description  of  the  localities  and  such  critical  notes 
as  have  come  to  our  nttontion. 

While  working  over  these  collections  several  forms  were  found  which 
api)ear  to  be  new  to  science,  and  their  tlescriptions  follow  in  their  proper 
places. 

Thanks  are  due  to  the  authorities  of  the  U.  S.  National  iMuscum  and  to 
the  Biological  Survey  for  the  privilege  of  making  comparisons  with  material 
in  their  respective  collections. 

For  the  names  of  all  North  American  migrants  we  have  followed  the 
latest  edition  of  the  A.  0.  U.  Checklist,  and  for  the  resident  species,  as  far 
as  possible,  those  used  by  Ludlow  Griscom  in  his  monumental  work  "Dis- 
tribution of  Bird  Life  in  Guatemala."  In  the  descriptions  of  the  new  forms 
all  names  of  colors  which  are  capitalized  are  taken  by  direct  comparison 
from  Ridgway's  "  Color  Standards  and  Color  Nomenclature  "  (1912). 

For  the  sake  of  convenience  we  have,  followed  the  same  systematic 
sequence  as  used  by  Mr.  Griscom. 

List  of  Localities 

Both  of  the  collections  reported  upon  in  this  paper,  although  made 

twenty  years  apart,  were  made  during  the  same  months  of  the  year.  These 
months  were  rluring  the  dry  season,  and  therefore  any  remarks  about  the 
local  conditions  apply  only  to  that  particular  period. 

The  localities  at  which  birds  were  collected,  and  a  short  description  of 
each  follow: 
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Alotcnango  (4000  ft.) — A  -;mall  town  on  tlie  Pacilic  r^lol)e  aboiu  twelve  miles 
south  of  Antigua.  It  is  surrounded  by  dry  scrubby  vegetation,  many 
of  the  larger  trees  having  been  killed  by  lava  from  the  last  eruption 
of  the  Volcan  de  Fuego. 

Amafitlan  14000  ft.) — A  small  town  situated  on  a  lake  of  the  same  name. 
The  land  all  about  it  is  under  cultivation  with  but  few  trees  or  even 
bushes. 

Antigua  (5000  ft.)  —  A  large  town  surrounded  by  the  Volcanoes  of  Agua 
(12311  ft.),  Fuego  (13487  ft.),  and  Acatenango  (12992  ft.).  Coffee  is 
grown  in  qtiantity  here,  and  corn  is  grown  up  to  ahotit  7500  feet  on 
the  mountain  side.  Where  forest  is  found  about  Antigua  it  is  parched 
and  thin. 

Chichoy  (10,000  ft.) — ^A  mountain  pass  above  Tecpam.   The  vegetation  is 

cloud  forest,  the  trees  all  thickly  covered  with  moss. 
Cohan  (3500  ft.) — T)ie  eapital  of  Alta  Vera  Paz.    A  repiioii  of  contintial 

rain  and  fine  forest  which  wc  found  to  contain  surprisingly  few  birds. 
El  Pilar — A  few  miles  north  of  Qtiirigiia,  in  the  Caribbean  lowlands.  Rhoads 

and  Poole  collected  in  open  marshy  -inund,  covered  with  long  grass. 
El  Rancho  (900  ft.) — A  small  village  in  t!ie  middle  of  the  arid  section  of 
the  Motagua  Valley.   True  desert  conditions  are  encountered  here,  the 
ground  being  sparsely  covered  with  cactus  and  small  stunted  trees  and 
bushes. 

El  Zapote  (2500  ft.) — A  finca  on  the  Pacific  slope  ahoiit  twenty  miles 
northwest  of  Esciiintla.  Not  as  dry  as  the  highlands,  and  with  more 
troi)ical  vegetation  where  the  land  is  not  under  bananas  or  cofTee. 
Mr.  and  Mrs.  Petersen  very  kindlj^  put  the  junior  author  and  his  party 
up  at  El  Zapote  where  many  interesting  bixxte  were  secured. 

Escuintla  (1000  ft.)  — In  the  hot  zone  of  the  Pacific  slope,  surrounded  by 
sugar-cane  and  other  crops. 

Gualan — A  town  at  the  eastern  end  of  the  arid  ]Motagua  Valley.  A  bit  less 
arid  however  than  El  Rancho. 

Istapa — A  coastal  town  fifteen  miles  east  of  the  Pacific  port  of  San  Jose. 

Guatemala  City  (5000  ft.) — ^The  capital  of  the  country  situated  on  a  wide, 
well-cultivated  plain. 

Marajuma — A  collection  of  about  four  houses  situated  at  the  upper  end  of 
the  Montagu  a  Valley,  30  miles  west  of  El  Rancho.  A  dry  stream  bed, 
bordered  witli  iiccn  trees,  affords  splendid  cover  for  the  numerous  birds. 

Moca  (3500  ft.) — A  coffee  finca  situated  on  the  Pacific  slojie  of  the  Volcan  de 
Atitlan.  Splendid  evergreen  forest  surrounds  tlie  plantation  and  birds 
are  very  numerous.  Mr.  and  Mrs.  Gordon  Smith  very  kindly  put  up 
the  Junior  author's  party  at  their  beautiful  finca  where  they  passed  a 
most  enjoyable  and  interesting  week. 

Panajachcl — A  small  town  on  the  northern  shore  of  Lake  Atitlan  (5000  ft.). 
The  vegetation  on  the  north  shore  of  the  lake  is  very  poor.  Nothing 
but  scrubby  trees  and  long  grass  containing  but  few  birds. 

Patulul — Fifty  miles  west  of  Escuintla  in  (lie  tropical  zone. 

Quirigua — -A  banana  plantation  surrounded  by  tro]iical  forest.  It  is  about 
70  miles  inland  from  Puerto  Barrios,  the  main  Caribbean  seaport  of 
Guatemala. 

San  Augustin  Acazaguastlan — ^A  village  on  the  lower  slopes  of  the  Sierra  de 
las  Minas,  about  fifteei^  miles  northeast  of  EI  Rancho,  in  the  forest  zone. 
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San  Cristobal  —  A  village  twenty  miles  southwest  of  Coban,  in  the  rainy 
zone. 

Santa  Elena — finca  about  eight  miles  west  of  Tecpam  at  8500  ft.  altitude. 

Santa  Lucia — A  village  between  Escuintla  and  Patulul. 
Santa  Rosa — Thirty  miles  south  of  Coban  in  Baja  Vera  Paz.   Much  drier 
than  Coban. 

Sierra  de  las  Minos — ^The  range  of  mountains  bordering  the  north  side  of 
the  Motagua  Valley. 

Tecpam — A  town  situated  at  7200  feet  where  the  road  begins  to  climb  over 

the  Chichoy. 

V clean  de  Acatenango — A  volcano  just  north  of  Antigua. 
Yzabal — town  on  the  shores  of  the  lake  of  the  same  name  15  miles  due 
north  of  Quirigua. 

Zacapa — The  main  town  on  the  Motagua  valley  desert  forty  miles  east  of 
El  Rancho. 
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Distributional  Lt.'^t  of  Species  .\nd  Subspecies 

Family  TINAMIDAE 
Crypturellus  soui  meserythrus  (Sclater). 

T'mamus  meserythrus  Sclater,  P.Z.S.,  1859,.  p.  392  (Playa  Vincente,  Mexico). 

Quirigua,  29  9,  March  19,  1915  (Rhoads  and  Poole). 

Family  CEACIDAE 

Oreophasis  derbianus  Gray. 

Oreophasis  derbianua  Gray,  Genera  of  Birds,  III,  1844,  p.  485,  t.  121  (Guatemela) . 

Chichoy,  10,000  feet,  1$,  ]\Tarch  1,  1935  (De  Schauensce). 

Natives  reported  the  species  fairly  common  in  this  vicinity,  but  it  is 
now  very  locally  distributed,  due  to  deforestation,  and  native  hunters. 

Ortalis  vetula  plumbiceps  (Gray). 

Ortalida  plumbicepa  Gray,  List  Gallinae  Brit.  Mus.,  1867,  p.  11  (Honduras  and 

Guatemala) . 

Gualan,  1  ?  ,  Feb.  19,  and  Quirigua,  1  (no  sex),  March  9,  1915  (Rhoads 
sxnd  Poole). 
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Faiiiilv  COLUMBIDAE 

Columba  rufina  pallidicrissa  Chubb. 

Colinnbd  pallid icri.<,->n  Chubb,  Ibis,  1910,  p.  60  (Costa  Rica). 

C^uiiigua,  16,  March  4,  1915  (Rhoads  and  JPoolej. 

Zenaidura  macroura  marginella  (Woodhouse). 

Eclopislcs  marginellus  Woodhouse,  Proc.  Acad.  Nat.  Sci.  Phila.,  VI,  1852,  p.  101 

(Okhihoma). 

Below  Alotcnaiigo  (4000  feet),  1^,  Feb.  9,  1935  (De  Schauensee) ; 
Gualan,  1  i  and  1  ?  ,  Feb.  9  and  14,  1915  (.lihoads  and  Poole). 

Scardafella  inca  (Lesson). 

Chanini  jx  lia  inva  Lesson,  Dcscr.  Mam.  et  Ui<.,  l^H,  p.  211  (Mexico). 

Gualan,  1^  and  2  2  $  and  1  (indet.),  Feb.  9  and  24,  1915  (Rhoads 

and  Poole). 

Melopelia  asiatica  asiatica  (Linnaeus). 

Columba  asiatica  Linnaeus,  Syst.  Nat.,  10th.  Ed.,  I,  1758,  p.  163  ("  East  Indies " 
=Jamaica). 

Gualan,  2  $  $ ,  Feb.  15  and  22,  1915  (Rhoads  and  Poole) ;  EI  Rancho, 
1  $  ,  Feb.  17,  1935  (De  Schauensee). 

Columbigallina  passerina  pallescens  (Baird). 

Chamaepelia  var.  pallescens  Baird,  Proc.  Acad.  Nat.  Sci.  Phila.,  1859,  p.  305  (Cape 
San  Lucas). 

Gualan,  1  ^  and  1  $ ,  Feb.  27,  1915  (Rhoads  and  Poole). 

Columbigallina  rufipennis  rufipennis  (Bonaparte). 

Chamaepelia  rufipennis  Bonaparte,  Compte.  Rend.,  XL,  1855,  p.  22  (Cartagena, 

Colombia). 

Gualan  and  Qiiirigua,  2$  B  and  19,  Feb.  15  and  March  9,  1915 
(Rhoads  and  Poole). 

Leptoptila  verreauxi  fulviventris  Lawrence. 

Lcploptila  fulviventris  Lawrence,  Ann.  N.Y.  Acad.  Sd.,  II,  No.  9,  1882,  p.  287 

(Yucatan) . 

Gualan.  3  9  9  .  Feb.  12  to  27;  Quirigua.  1  ^  .  March  22,  1915  (Rhoads 
and  Poole);  Zacapa,  1  (indet.),  Feb.  15,  1935  (De  Schauensee). 

Leptoptila  plumbeiceps  plumbeiceps  Sclater  and  Salvin. 

L(  i>ln])iila  plumbeiceps  Sclater  and  Salvin,  P.Z.S.,  1868,  p.  59  (Vera  Paz,  Guate- 
mala) . 

Qnii-iLnia,  1  (indet.).  :\Iarch  12.  1915  (Phoads  and  Poole). 

Leptoptila  cassini  cerviniventris  Sclater  and  Salvin. 

Leptoptila  cerviniventris  Sclater  and  Salvin,  P.Z.S.,  1868,  p.  59  (Vera  Paz,  Guate- 
mala). 

Quirigua,  2^  S  and  1  9  ;  El  Pilar,  1 3 ,  March  17  to  26,  1915  (Rhoads 
and  Poole). 
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Family  KALLIDAE 

Aramides  albiventris  albiventris  Lawrence. 

Aramides  albiventiis  Lawrence,  Proc.  Acad.  Nat.  Sci.  Phila.,  1867,  p.  234  (Guate- 
mala). 

Quirigua,  2$  $,  April  3,  1915  (Rlioads  and  Poole). 

Family  GHABADEIIDAE 

Oxyechus  vociferus  vociferus  (Linnaeus). 

Charadrim  vocijerus  Linnaeus,  Syst.  Nat.,  Ed.  10,  I,  1768,  p.  150  (South  Carolina). 
Gualan,  19,  Feb.  19,  1915  (Rhoads  and  Poole). 

Tringa  solitaria  solitaria  Wilson. 

Trintjd  solilaria  Wilson,  Anier.  Orn.,  ML  1813,  p.  5o  (Pennsylvania). 

Gualan,  1  ?  ,  Feb.  18,  1915  (Rhoads  and  Poole). 

Actitis  macularia  (Linnaeus). 

Tringa  mandarin  Linnaoiis.  Syst.  Nat.  1,  1766.  p.  249  ( l'oiiiisv!\;mia) . 

Quirigua,  Gualan  and  Zacapa,  2$  6,2  9  ?  and  1  (indet.),  Feb.  13  to 
March  16,  1915  (Rhoads  and  Poole) . 

Family  JACANIDAE 

Jacana  spinosa  spinosa  (  Linnaeus). 

Fidica  spiiio.sd  Linnaeus,  Syst.  Nat.,  I,  1758.  p.  152  ("  Cartagena  "). 

El  Pilar,  26  6  and  3  $  ?  ,  March  26  and  27,  1915  (Rhoads  and  Poole). 

Family  ABDEISAE 

Butorides  virescens  virescens  (Linnaeus). 

Ardea  virescens  Linnaeus,  Syst.  Nat.,  1758,  I,  p.  144  ("America")- 

Quirigua,  1$,  March  17;  Gualan,  15,  Feb.  19,  1915  (Rhoads  and 

Poole). 

Family  FALCONIDAE 

Circus  hudsonius  (Linnaeus). 

Falco  hudsonius  Linnaeus.  Syst.  Nat.,  L  1766.  ]).  128  (Hudson  Bay). 

Quirigua,  1  $  ,  March  11,  1915  (Rhoads  and  Poole). 

Buteo  magnirostris  direptor  Peters  and  Griscom. 

Proc.  X  v..  Zodl.  Club,  XI,  1929,  p.  46  (Finca  El  Cipres,  near  Mazatenango,  Pacific 

slope,  (iuati'iiiala). 

Quirigua,  26  6  and  1  $  ,  March  4  to  15,  1915  (Rhoads  and  Poole). 

Busarellus  nigricollis  (Latham). 

Falco  nigricoUis  Latham,  hidc.x  Orn.,  L  1790,  p.  35  (Cayenne). 

Quirigua,  1  g ,  March  10,  1915  (Rhoads  and  Poole) . 
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Ictinia  plumbea  (Gmelin). 

Falco  plumbeus  Gmelin,  Syst.  Nat,  I,  1758,  p.  283  (Cayenne). 
Qnirigua,  1  S  ,  March  26,  1915  (Rhoads  and  Poole). 

Falco  albigularis  Daudin. 

Traite  d'Orn.,  II,  1800,  p.  131  (Cayenne). 

Quirigua,  1^,  March  4,  1915  (Rhoads  and  roole). 

Falco  sparverius  sparverius  Linnaeus. 

Falco  sparverius  Linnaeus,  Syst.  Nat.  Ed.  10,  I,  1758,  p.  90  (South  Carolina). 
Quirigua,  1  ci  ,  March  4,  1915  (Rhoads  and  Poole)  ;  Tecpam,  7,200  feet, 
1  S  ,  March  3  and  Guatemala  City,  1  ?  ,  March  13,  1935  (De  Schauensee) . 

Family  BUBONIDAE 

Ciccaba  virgata  centralis  (iriscom. 

Bull.  Mas.  Coin]!.  Zuol.,  LXVl,  1929,  p.  159  (Chivela,  Oaxaca,  Mexico). 
Yzabal,  1$  ,  1935  (De  Schauensee). 

Glaucidium  brasilianum  ridgwayi  Sharpe. 

Ghvicidium  ndgwayi  Shari)e.  Ibis.  1S75,  ]).  55  (Mexico). 

Gualan,  2,  $  $  .  19  and  1  indct.,  Feb.  9  to  24,  1915  (Rhoads  and 
Poole) ;  Marajuma,  1  $  ,  Feb.  23,  1935  (De  Schauensee). 

Family  PSITTACIDAE 

Aratinga  strenua  (Ridgway). 

Conurus  holochlorus  strenuus  Ridgway,  Proc.  Biol.  See.  Wash.,  XXVII,  1915,  p. 
106  (Omotepe,  Nicaragua). 

Patulul,  1  ^  and  2  9  .5 ,  March  7,  1935  (De  Schauensee). 

This  little  known  parrot  is  easily  distinguished  from  A.  rubritorquis  by 

its  much  heavier  bill. 

Aratinga  rubritorquis  (Sclater). 

Conurus  rubritorquis  Sclater,  PJZS.,  1886,  p.  638  ("South  America"  or  "West 
Indies  "). 

Gualan,  2S  S  and  2  indet.,  Feb.  9  to  24,  1915  (Rhoads  and  Poole) . 

Aratinga  canicularis  canicularis  (Linnaeus). 

Psittacus  canicularis  Linnaeus,  Syst.  Nat.,  I,  1768,  p.  98  (America;  western  Costa 

Rica  by  Bangs  and  Peters). 

Gualan,  2s  S  and  1  9  ,  Feb.  11  to  13.  1915  (Rhoads  and  Poole) ;  Mara- 
juma and  El  Rancho,  1^  and  1  9  ,  Feb.  17,  23;  Patulul,  1$,  March  7, 
1935  (De  Schauensee). 

Amazona  auropalliata  (Lesson). 

Psittacus  mtropdllialus  Lesson,  Rev.  Zool.,  1842,  p.  135  (Realejo,  Nicaragua). 

Istapa,  1  9  ,  1935  (De  Schauensee) . 
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Amazona  autumnalis  autumnalis  (Linnaeus). 

Psiitaca-s  auluiunali6  Linnaeus,  JSyst.  Nat.,  I,  175S,  p.  102. 

Quirigua,  1  S  and  1  9  ,  March  3  and  18,  1915  (iiiioads  and  Poole). 

Amazona  albifrons  nana  Miller. 

Bull.  Anier.  Mus.  XuL  Hi<t..  XXL  1905,  p.  349  (CaloUunul,  Yucatan). 
IMaiajuina,  26  S  ,  Feb.  23,  1935  (De  Schauensccj. 
Common  in  tiio  Aiutagua  valley  desert,  not  seen  elsewhere. 

Pionus  senilis  senilis  (Spix). 

PsiUacua  senilis  Spix,  Aves  Bras.,  I,  1824,  p.  42  (Vera  Cruz,  Mexico,  desig.  by 
Griscom). 

Gualan,  1  $  and  1  indet.,  Feb.  24,  1915  (Rhoads  and  Poole). 

Pyrilia  haematotis  haematotis  (Sclater  and  Salvin). 

Pioxus  hacmalotis  Sclaler  and  Salviu,  P.Z.S.,  ISGO,  p.  300  (^'cl•a  Paz,  Guatemala). 

Quirigua,  1  $  and  1  $ ,  March  3,  1915  (Rhoads  and  Poole). 

Family  ALCEDIHIDAE 

Cliloroceryle  amazona  (Latham). 

Alcedo  amazona  Latham,  Index  Om.,  I,  1790,  p.  267  (Cayenne). 

Quirigua,  2is  and  29  9,  Feb.  17  to  April  3,  1915  (Rhoads  and 
Poole). 

Chloroceryle  americana  isthmica  (Goldman). 

Ceryle  americana  isthmica  Goldman,  Smiths.  Misc.  Coll.,  L\'I,  No.  27,  1911,  p.  1 
(Rio  Indio,  Canal  Zone). 

Quirigua  and  Gualan,  2  3  3  and  4  9  9 ,  Feb.  17  to  April  3, 1915  (Rhoads 
and  Poole). 

Chloroceryle  aenea  stictoptera  (Ridgway). 

Ceryle  superciliosa  stictoptera  Ridgway,  Proc.  Biol.  Soc.  Wash.,  11,  1885,  p.  95 

(Sisal,  Yucatan). 

Quirigua,  2  9  9,  March  6  and  April  2,  1915  (Rhoads  and  Poole). 

Family  HOMOTIDAE 

Momotus  lessonii  lessonii  Lesson. 

Momotus  lessonii  Lesson.  Rev.  Zool.,  V,  1842,  p.  174  (Realejo,  Nicaragua). 

Quirigua,  2$  $  ,29  $  and  1  indet.,  March  9  to  29,  1915  (Rhoads  and 
Poole);  El  Zapote,  \  $,  Feb.  10,  1935  (De  Schauensee). 

Momotus  castaneiceps  Gould. 

P.Z.S..  1854,  p.  154  (Guatemala). 

Gualan  and  Zacapa,  5  c?  5  ,  1?  and  2  indet.,  Feb.  15  to  26,  1915 
(Rhoads  and  Poole) ;  El  Ranclio  and  Marajuma,  2$  $  and  5  9$,  Feb. 
17  to  23,  1935  (De  Schauensee). 

Very  common  in  the  Motagua  valley  desert.  Not  seen  elsewhere. 
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Eumomota  superciliosa  bipartita  Ridgway. 

Prof.  Biol.  .Soc.  Wash.,  XXV,  1912,  p.  90  (Cacopiielo,  Oaxaca). 

Patiilul,  El  Zapote,  below  Alotenango,  3$  $  and  1  ?  ,  March,  1935  (De 
Schauensee) . 

Eumomota  superciliosa  vanrossemi  Griscom. 

Proc.  New  Eng.  Zool.  Club,  XI,  1929,  p.  65  (Sacapulas,  Rio  Negro  Valley,  interior 

of  Guatemala) . 

Giialan  and  Zacapa,  7  <^  o  and  29  9,  February.  1915  (Rhoads  and 
Poole) ;  El  Rancho  and  Marajuma,  3$  6  and  2$  ? ,  February,  1936  (De 
Schauensee) . 

Eumomota  superciliosa  sylvestris,  subsp.  nov. 

Type,  $  adult,  from  Quirigua,  Guatemala,  altitude  150  feet.  No.  64723 
A.N.SJP.,  collected  March  15, 1915  by  S.  N.  Rhoads  and  E.  L.  Poole. 

Diagnosis:  Nearest  to  E.  s.  superciliosa  of  the  Yucatan-Campeche 

region  of  ]\Iexico,  in  the  tawny  chestnut  wa.«h  of  the  under  parts,  except 
that  the  transition  between  the  breast  and  abdomen  i?  abrupt,  not  blended 
as  in  superciliosa.  In  other  characters  it  is  very  different,  not  only  from 
superciliosa  but  from  the  other  allied  races.  The  superciliary  region  is 
entirely  caerulean  blue  (silvery  Pale  Caerulean  Blue)  with  silvery  white 
concealed  at  ba-ses  of  feathers;  pileum  Hay's  Green,  with  a  considerable 
area  of  black  on  either  side;  occiput  and  nape  about  Winter  Green,  blend- 
ing into  the  Kaiser  Brown  of  the  middle  portion  of  the  mantle;  scapulars, 
lesser  and  median  wing  coverts  and  tertials  Winter  Green;  the  blue  of  the 
wing  and  tail  of  a  deeper  shade,  without  greenish  tinge  (near  Porcelain 
Blue) ;  black  area  at  base  of  remiges  more  extensive,  with  the  blue  area 
correspondingly  reduced  (only  about  25  mm.  long);  throat  and  breast  near 
Deep  Dull  Yellow-Green,  with  a  tawny  wash,  due  to  the  subterminal  por- 
tion of  the  feathers  being  dull  cinnamon,  which  color  shows  through  the 
green  tips  ;  the  blue  stripe  bordering  the  black  throat  patch  much  darker  in 
shade,  without  any  silvery  wdiite  tinge;  the  abdomen  and  crissum  between 
Cinnamon  Rufous  and  Hazel,  changing  abruptly  from  the  green  of  the 
breast  (not  blended  as  in  superciliosa) ;  the  wing  formula  is  also  different 
from  that  of  superciliosa,  having  the  longest  primary  10  to  12  mm.  longer 
than  the  longest  tertial,  as  in  vanrossemi  and  bipartita,  while  in  superciliosa 
they  are  practically  equal,  giving  the  wing  a  totally  ditTerent,  rounded  aspect 
at  the  tip;  the  mandible  of  the  new^  race  is  more  flattened  basally  than  in 
superciliosa,  giving  the  whole  bill  a  more  depressed  appearance;  the  post- 
ocular  chestnut  patch  is  of  a  deeper  shade,  and  extends  backward  to  the 
end  of  the  superciliary  stripe. 

Remarks:  In  addition  to  the  type,  two  other  males  were  taken  at  the 
same  locality.  The  new  race  comes  from  the  humid  rain  forest  of  the 
Caribbean  lowlands,  from  whence  the  species  has  not  heretofore  been  re- 
corded. It  is  by  far  the  most  richly  colored  of  all  the  races  of  superciliosa, 
as  might  be  logically  expected  from  its  habitat. 
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No  other  race,  excepting  superciliosa,  approaches  it  in  tlie  rich  tawny 
chestnut  wash  of  the  throat  and  breast,  and  not  even  superciliosa  has  tiie 
superciliary  stripe  wholly  blue. 

Compared  with  a  large  series  of  vanrossemi  from  Gualan,  El  Rancho 
and  Marajuma;  with  six  skins  of  bipartita  from  El  Zapote,  Alotenango 
and  Patulul;  with  two  skins  of  superciliosa  from  Tunkas  and  Tckanto 
(Yucatan) ;  with  six  skins  of  apiastur  from  Cantarranas,  Honduras;  and 
one  topotype  of  curoastris  from  Lancetilla,  Honduras. 

The  skins  from  Gualan  arc  not  typical  vcmrosscnii,  being  slightly  inter- 
mediate with  the  new  race,  sylvcstris,  being  duller  green  and  having  the 
belly  darker  chestnut,  but  they  are  much  closer  to  vanrossemi  and  should 
bear  that  name. 

Measurements:  Three  S  S  ,  including  the  type:  Wing,  107,105,111  mm.; 
tail,  220,218,215  mm.;  bill,  42.5,43,44.5  mm. 

Aspatha  gularis  (Lafresnaye). 

Prionitcs  gularis  Lafresnaye,  Rev.  Zool.,  VII,  1840,  p.  130  (Guatemala). 

Guatemala,  1935,  1  skin  without  sex  or  exact  locality  (De  Schauensee). 

Hjlonumet  momotnla  momotula  Lichtenstein. 

Hylomancs  momoluln  Lichtenstein,  Abh.  Kdnig.,  Akad.  Wissensch.  Berlin  1838, 

p.  449  (\'alle  Real,  Mexico). 

Guatemala,  1935,  1  skin  without  sex  or  exact  locality  (De  Schauensee). 

Family  CAFBIMUiaiDAE 

ft 

NjTCtidromus  albicollis  yucatanensis  Nelson. 

Proc.  Biol.  Soc.  Wash.,  XIV,  1901,  p.  171  (Tunkas,  Yucatan). 

Quirigua  and  Gualan,  3^  ^  and  49  9,  Feb.  3  to  March  10,  1916 
(Rhoads  and  Poole). 

Nyctidromus  albicollis  intercedens  Griscom. 

Amer.  Mus.  Novit..  No.  379,  1929,  p.  8  (Tela,  Honduras). 

El  Zapote  (2500  ft.),  1  2  ,  Feb.  10,  1935  (De  Schauensee). 

This  bird  is  doubtfully  referred  here.  Having  but  one  specimen  it  is 
difl5cult  to  judge  of  the  validity  of  intercedens.  It  is  undoubtedly  smaller 
and  darker  than  the  seven  skins  of  yucatanensis.  The  type  of  intercedens 
is  from  Tela,  Honduras,  and  yet  the  author  says  that  it  occurs  only  on  the 
Pacific  slope  in  Guatemala.  It  is  rather  difficult  to  reconcile  this  apparent 
discrepancy. 

Antrostomus  vocifcrus  vociferus  (Wilson). 

Caprimulgus  7Jorifcru.s  Wilson,  Amer.  Orn.,  V,  1812.  ]».  71  (Ea.sterii  I.'.S.). 

Coban,  1  $  ,  February  21,  1935  (De  Schauensee).  This  bird  is  un- 
doubtedly a  northern  migrant. 
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Antrostomus  vociferus  chiapensis  Nelson. 

Anl losto/nu.s  chiapensis  Nelson,  Auk.  1900,  p.  261  (Coniitan,  Chiapas). 

:\Ioca  <30r)0  ft.),  19,  March  G,  1935  (De  Schauensee).  We  have  not 
been  able  to  compare  tliis  skin  with  authentic  chiapensis,  but  it  agrees 
with  the  description  of  that  race,  whicli  has  been  recorded  from  this  locality. 

Chordeiles  acutipennis  texensis  Lawrence. 

Chordcilcs  Lcxcnsis  Lawrence,  Ann.  Lyc.  Nat.  Hisl.  N.  Y..  \l.  1S58,  p.  167  (Texas). 

Quirigua,  lo  and  1$,  March  24,  1915  (Rhoads  and  Poole).  These 
skins  are  indistinguishable  from  a  series  of  specimens  from  Texas  and 
Arizona,  and  are  quite  distinct  from  Panama  birds. 

Family  TBOCHTT.TDAT. 
Phaethornis  superciliosus  longirostris  (Delattre). 

Omismya  longirostris  Delattre,  Echo  du  Monde  Savant,  I,  1843,  No.  5,  col.  1070 

(Guatemala) . 

Quirigua,  3  ^  ^  and  1  $  ,  March  3  to  April  2, 1915  (Rhoads  and  Poole). 

Phaethornis  adolphi  saturatus  Ridgway. 

Pioc.  Biol.  See.  Wash.,  XXIII,  1910,  p.  5t  (E!  Hogar,  Costa  Rica). 

Quirigua,  15,1  9  and  1  indet.,  March  4  to  6,  1915  (Rhoads  and 
Poole).  These  skins,  when  compared  with  Panama  birds  (presumably 
typical  satiiratus),  show  a  paler  throat  (more  clearly  cinnamon  fulvous) 
and  a  slightly  paler  nifous  chest.  They  seem  to  be  intermediate  between 
adolphi  of  Mexico  and  saturatvs, 

Campylopterus  rufus  Lesson. 

Rev.  Zonl.,  1840,  p.  73  (loc.  ignot.). 

Volcan  de  Acatenango  (6000  ft.),  1  skin,  Feb.  11, 1935  (De  Schauensee). 

Florisuga  mellivora  mellivora  (Linnaeus). 

TocJiilus  mellivorus  Linnaeus,  Syst.  Nat.,  I,  1758,  p.  121  (Guiana). 

Quirigua  and  El  Pilar,  4^  ^  and  1  9 ,  March  19  to  27,  1915  (Rhoads 
and  Poole). 

Phaeochroa  cuvierii  roberti  (Salvin). 

Aphantnrliioa  roberii  Salvin,  YJZS.,  1861,  p.  203  (tierra  caliente  of  Vera  Pas,  east 

Guatemala) . 

Quirigua,  1  S  ,  March  16,  1915  (Rhoads  and  Poole). 

Agyrtria  Candida  Candida  (Bourcier  and  Mulsant). 

Trochilus  candidus  Bourcier  and  Mulsant,  Ann.  Sci.  Phys.  et  Nat.,  Lyon,  IX,  1846, 
p.  326  (Coban,  Guatemala). 

Quirigua.  1  $  ,  March  24,  1915  (Rhoads  and  Poole). 

Saucerottia  cyanura  guatemalae  Dearborn. 

Sauccroltea  (sic)  cyanura  guatemalce  (sic)  Dearborn,  Field  Mus.  Nat.  Hist.  Fubl. 
126,  1907,  p.  97  (Mazatenango,  Dept.  of  Suchitepequez,  Guatemala). 

Moca,  2  ^  ^ ,  March  8  and  9,  1935  (De  Schauensee) . 
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Saucerottia  beryllina  devUlei  (Bourcier  and  Mulsant), 

Trocliilus  devillei  Bouicicr  and  Mulsant,  Rev.  Zool.,  1848,  p.  272  (Guatemala). 

Below  Alotenango  (4,000  feet),  1  ^  and  1  $ ,  Feb.  8,  1935  (De  Scbau- 
ensee). 

The  material  before  us  shows  that  there  are  at  least  two  well-marked 
races  of  this  s])ecics  in  Guatemahi,  those  inhahitinti:  the  western,  or  Pacific, 
slope  of  the  mountains  and  those  from  the  Alotagua  Valley  desert,  at  least 
as  far  cast  as  Gualan.  Griscom  mentions  a  bird  from  (^uirigua  which  he 
says  "  is  much  darker  and  more  richly  colored  than  Pacific  slope  speci- 
mens, and  the  tail  is  much  more  purple."  These  characters  are  quite  the 
opposite  from  those  characterizing  the  Motagua  Valley  birds,  and  it  may 
prove  to  be  still  a  third  race. 

Since  the  type  locality  of  devillei  is  unknown,  it  may  be  well  to  desig- 
nate one.  Unquestionably  the  description  of  devillei  was  made  from  a  skin 
taken  somewhere  in  western  Guatemala,  since  the  color  of  the  tail  leaves 
no  doubt  of  that  fact;  we  therefore  designate  Alotenango  as  the  type  local- 
ity.  (On  the  western  watershed  at  about  4,0(X)  feet.) 

The  Motagua  Valley  birds  are  quite  different  from  any  known  form, 
and  are  herewith  described  as  new. 

Saucerottia  beryllina  motaguae,  subsp.  nov. 

Type,  $  adult,  from  Marajuma,  Motagua  Valley,  Guatemala,  altitude 
about  1,000  feet.  No.  121661,  A.N.S.P.,  collected  February  23,  1935,  by 
Rodolphe  M.  de  Schauensee. 

Diagno6is:  Somewhat  intermediate  between  *S.  b.  devillei  and  S.  b.  beryl- 
lina of  Mexico,  having  the  color  of  the  tail  and  under  parts  more  neai  > 
resembling  beryllina,  with  the  wings  as  in  devillei,  but  differs  from  both  in 
having;  the  tail  distinctly  tipped  with  cinnamon  ochrareous  and  the  lower 
back  and  rump  with  the  feathers  tipped  with  dull  cinnamomeous. 

The  upper  parts  are  paler  green  than  in  (JcviUci,  but  less  golden  bronze 
than  in  beryllina;  the  uj^per  tail  coverts  are  jiurplish,  but  not  as  dark  as  in 
devillei;  the  tail  is  golden  bronze,  with  a  slight  purplish-coppery  sheen, 
very  much  paler  than  in  rlfvillci  and  slightly  paler  than  in  hcrylUna;  there 
is  very  little  cinnamon  at  the  i)asos  of  the  J'emigcs,  about  a<  in  devillei; 
the  under  parts  are  more  golden  green  (less  blue-greenj  than  in  devillei, 
but  less  golden  than  in  beryUina;  the  under  tail  coverts  are  paler  than  in 
either  of  the  other  races,  with  the  whitish  edging  more  apparent. 

Remarks:  In  addition  to  the  type  there  are  2  9  $  from  Marajuma  and 
1  $  from  Gualan.  The  females  also  differ  from  the  females  of  the  other 
two  races  in  the  presence  of  the  cinnamon-ochraceous  tips  on  the  rectrices, 
and  in  the  color  of  the  tail,  rump  and  upper  back.  The  Gualan  female  is 
in  poor  condition,  but  it  -ooms  to  be  the  same  as  the  Marajuma  birds, 
having  the  tail  and  lower  back  of  the  same  color. 
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Amizilis  tzacatl  tzacatl  (De  la  Llave). 

Trochilus  tzacall  De  la  Llave,  Rcgistro  Trimestre,  II,  1833,  p.  48  (Mexico). 

Quirigua,  55  5,  ]\Iarcli  -1  and  17,  1915  (llhoads  and  Poole). 

Amizilis  rutila  rutila  (Dclattrc). 

Ornuimya  rutila  Delattre,  Echo  du  Monde  Savant,  I,  1843,  No.  5,  col.  1069  (Aca- 
pulco,  Guerrero,  Mexico). 

Gualan,  3d  ^  and  2$  Feb.  12  to  24,  1915  (Rhoads  and  Poole); 
Marajuma,  Id  and  3 $  9 ,  Feb.  22,  23,  1935  (De  Schauensee). 

Amixilis  rutila  corallirostris  (Bourcier  and  Mulsant). 

Trochilus  coralUroatris  Bourcier  and  Mulsant,  Ann.  Sci.  Phys.  et  Nat.,  Lyon,  IX, 
1846,  p.  328  (Escuintla,  Guatemala). 

Patulul,  1 9  ,  February,  1935  (De  Schauensee). 

We  have  compared  a  good  series  of  skins  of  rutila  from  Honduras, 
Nicaragua,  and  Mexico,  with  those  from  Guatemala  listed  above.  There 
is  much  variation  in  the  intensity  of  the  color  of  the  under  parts.  Males 
arc  consistently  darker  than  the  females.  The  Honduras  birds  and  some 
from  cast  Guatemala  arc  as  dark  below  as  the  specimen  from  Patnkil 
(coraUirostris) .  There  is,  liowcvcr,  one  cliaracter  which  seems  to  separate 
it  from  the  whole  scries  of  rutila,  and  that  is  the  color  of  the  tips  of  the 
rectriccs,  which  arc  dark  purplish,  without  any  bronze  green  tinge,  while  all 
the  scries  of  rutila  arc  decidedly  greenish. 

Amizilis  cyanocephala  guatemalensis  (  Gould  V 

C yaiioinyia  {niaicmalcnsis  CIoulcl,  Introd.  Troch.,  1S61.  p.  148  (Guatemala). 

San  Cristobal.  U  and  Antigua  (5200  ft.)  1(?),  Feb.  20  and  13,  1935 

( De  Schauensee) . 

Hylocharis  eliciae  (Bourcier  and  Mulsant). 

Trochilus  eliciae  Bourcier  and  Mulsant,  Ann.  Sci.  Phys.  et  Nat.,  Lyon,  IX,  l8iQ, 
p.  314  (locality  unknown). 

Gualan,  1  $  ,  Feb.  24,  1915  (Rhoads  and  Poole). 

Compared  with  six  skins  from  Honduras,  Nicaragua,  Costa  Rica  and 
Panama.  These  six  skins  all  have  the  tail  and  upper  tail  coverts  the  same, 
the  former  bright  golden  bronase  below,  more  bronzy  green  above,  and  with 
the  upper  tail  coverts  decidedly  coppery  bronze. 

The  single  Guatemalan  skin  listed  above  has  the  tail  decidedly  bronze 
green  below  and  shining  blue-green  above  on  the  apical  half,  with  the  basal 
half  more  bronzy,  while  the  upper  tail  coverts  are  much  more  greenish, 
with  only  slight  coppery  reflections  on  the  longest  feathers.  The  type  local- 
ity for  the  species  is  not  known,  but  it  is  significant  that  in  the  same 
paper  '  that  //.  eliciae  was  described,  appears  the  description  of  Amizilis 
rutila  corallirostris  from  Escuintla,  Guatemala.  If  other  Guatemalan 
specimens  of  H.  eliciae  should  prove  to  be  the  same  as  this  Gualan  skin, 

'  Ann.  Sci.  Phys.  et  Nat.,  Lyon,  IX,  1846,  p.  328. 
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they  should  be  separated  from  the  more  southern  birds,  in  which  case  it 
would  seem  logical  that  the  southern  race  would  be  the  one  requiring  a 
new  name. 

Qilorostilbon  caniveti  osberti  Gould. 

ChloroBtUbon  osberti  Gould,  1800,  p.  309  (Guatemala). 

Gualan,  3  ^  d  and  5  9  9  ,  Feb.  10  to  24,  1915  (Rhoads  and  Poole) ; 
M^irajuma,  1 S  ,  Feb.  23,  1935  (De  Schauensee) . 

Aatiuracotfaorax  inrevostii  prevostii  (Lesson). 

Trochihu  prevostii  Lesson,  Hist.  Nat.  Colibris,  1830-1831,  p.  87  (locality  unknown). 
Santa  Lucia,  1  S  jiiv.,  March  6,  1935  (De  Schauensee). 

Lamprolaima  rhami  (Lesson). 

Orni^mj/d  rliawi  Lesson,  Rev.  Zoo!.,  LS3S,  p.  315  (Mexico). 

Chichoy,  l6  ,  jNIarch  1,  1935  (De  Schauensee). 

Anthoscenus  constantii  leocadiae  (Bourcier  and  Mulsant). 

Trochilus  hocadiac  Bourcier  and  Mulsant,  Ann.  Sci.  Phys.  et  Nat.,  Lyon,  IV,  1852, 
p.  141  (Mexico). 

Gualan,  2^  ^ ,  Feb.  24  to  27,  1915  (Rhoads  and  Poole). 
These  two  skins  are  probably  not  quite  typical  leocadiae,  showing  a 
slight  tendency  towards  the  southern  race,  constantii. 

Anthoscenus  longirostris  pallidiceps  f Gould). 

Hcliornatiler  pallidiceps  Gould,  luLiod.  Tioch.,  1861,  p.  139  (Jaiapa,  Vera  Cruz, 
Mexico). 

Patulul,  1 S  ,  March  7,  ]935  (De  Schauensee). 

Doricha  enicura  (Vieillot). 

TrorhiJus  enicurus  Vieillot,  Nouv.  Diet.  d'Hist.  Nat.,  XXIII,  1818,  p.  429  ("Braril"). 

Guatemala  City,  1^,  Feb.;  San  Cristobal,  25  9,  Feb.  20,  1935  (De 
Schauensee) . 

Archilochus  colubris  (Linnaeus). 

Trofliilu-'^  rnhibri.^  Linnaeus,  Syst.  Nat..  I,  1758,  p.  120  (Carolina  to  New  England). 

Sierra  de  Las  Minas  (5,000  feet)  and  Marajuma,  3  9$,  Feb.  22,  23, 
1935  (De  Schauensee), 

Abeillia  abeillei  (Delattre  and  Lesson). 

Omiamya  abeillei  Delattro  and  Lf  <«nn.  Rev.  Zool.,  1839,  p.  16  (Mexico). 

Moca,  1  9 ,  March  8,  1935  (De  Schauensee) . 

Family  TEOGONIDAE 

Trogon  mezicanus  Swainson. 

Philos.  Masi..  (N.S.)  L  1827.  p.  440  (Temisriltepec,  Mexico). 

Santa  Elena  (8,500  feet),  Id ,  Feb.  28,  1935  (De  Schauensee). 
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Trogon  elegans  elef^ms  Gould. 

Trogon  elegana  Gould,  1834,  p.  26  (Guatemala  or  Mexico). 

Giialan,  5  ^  ^  and  3  9  ? ,  Feb.  6  to  26,  1915  (Rhoads  and  Poole) ; 
Marajiima,  45  5  and  29  9,  Feb.  22  to  24,  1935  (De  Schauensee). 

This  beautiful  Trogon  was  found  to  be  not  at  all  uncommon  in  the 
fringe  of  trees  bordering  the  water  courses  of  the  arid  valley  of  the  Motagua 
throughout  its  length. 

Trogon  coUaris  puella  Gould. 

Trogon  puella  Gould,  PJZ.S.,  1845,  p.  18  (Escuintla,  r,i; vcraala). 

Yolcan  de  Acatenango,  6,000  feet,  2  ^  ^  ,  Feb.  12, 1935  (De  Schauensee). 

Trogon  melanocephalus  melanocephalus  Gould. 

Trogon  melanocephalus  Gould,  Mon.  Tr(^onidae,  Ist.  Ed.,  1838,  PI.  XII  (Tama- 

ulipas,  Mexico). 

Quiriiiua.  6o  i  and  2  9  9,  Feb.  12  to  March  19,  1915  (Rhoads  and 
Poole)  ;  Yzabal,  1  $  and  1  9  ,  1935  (De  Seliauensree). 

Trogon  violaceus  braccatus  (Cabanis  and  Heine). - 

AcjauKH  braccahis  Cabanis  and  Heine,  Mus.  Heine,  IV,  1863.  ]).  184  (Mexico). 

Gnalan,  3  $  S  and  1  9  .  Feb.  11  to  22,  1915  (Rhoads  and  Poole) ;  Moca, 
1$  ,  March  8,  1935  (De  Schauensee). 

This  skin  from  jMoca,  which  is  on  the  Pacific  slope,  is  slightly  different 
from  all  specimens  from  east  Guatemala,  Mexico,  Honduras  and  Nica- 
ragua, which  we  have  examined.  The  whole  pileum,  nape  and  sides  of 
neck  are  dull  blue-black,  with  only  the  faintest  trace  of  shining  blue  at  the 
extreme  lower  edge  of  the  nape,  bordering  the  green  of  the  mantle.  The 
bird  is  fully  adult  and  in  full,  fresh  plumage.  No  other  skins  from  western 
Guatemala  are  available  for  comparison.  It  is  possible  that  birds  from 
this  region  may  constitute  a  distinct  race. 

Trogon  massena  massena  Gould. 

Trogon  massena  Gould,  Mon.  Trc^onidae,  Ist.  Ed.,  1838,  PI.  XVI  (Guatemala). 
Quirigua,  1 S  ,  March  13;  Yzabal,  1  S  ,  1935  (De  Schauensee). 

Familv  CUCULIDAE 

Piaya  cayana  thermophila  Sdater. 

Piaya  thermophila  Sclater,  P.Z.S.,  1859,  p.  368  (Jalapa,  Vera  Cruz). 

Gualan,  4^  ^ ,  1 9  and  2  indet.,  Feb.  13  to  26;  Quirigua,  1  i  and  1 9 , 

March  15,  17,  1915  (Rhoads  and  Poole) ;  Volcan  do  Acatenango  (6,000  ft.), 
1 S ,  Feb.  12  and  Marajuma,  1  9 ,  Feb.  23,  1935  (De  Schauensee). 

*We  are  not  fully  convinced  that  the  evidence  given  by  Van  Rossem  is  sufficient 

for  rhanjiinc:  flio  nnnie  nf  ihis  ppecies  to  T.  cah'f/atvs  sallnri  Bonaparte.  The  male  type 
of  .foUaci  has  di=a])pe;ircd.  and  his  contention  is  based  entirely  on  the  female  cotype, 
which  mav  or  niav  not  represent  tlie  same  bird  as  the  lost  male.  (Bull.  Mus.  Comp. 
Zool.,  Vol.  LXXVII,  No.  7,  p.  392,  1934.) 
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The  single  male  from  the  Volcan  de  Acatenango  is  much  darker  and 
more  richly  colored  than  the  others,  having  the  tips  of  the  remiges  and  the 
subterminal  portion  of  the  rectrices  deep  black,  the  latter  of  greater  extent, 
while  the  wings  and  tail  are  strongly  glossed  with  dark,  rich  claret  color. 
Specimens  from  Honduras  approach  this  skin  in  the  intensity  of  color,  but 
are  not  so  dark.  The  series  from  the  Motagua  Valley  match  Yucatan 
specimens  and  arc  uniformly  much  paler  throughout,  with  almost  no  claret 
sheen,  and  the  black  of  the  remiges  and  rectrices  is  much  paler  and  duller. 

Qeococcjrx  velox  afiBnis  Hartlaub. 

Geococcyx  affinis  Hartlaub,  Rev.  Zool.,  1844,  p.  215  (no  locality,  but  probably  the 

highlauds  of  Guatemala). 

Panajachel,  1  6  ,  Feb.  1,  1935  (De  Sehauensee). 

This  skin  has  been  compared  with  a  series  of  skins  of  velox  from  Mexico 
(Oaxaca,  Sinaloa,  Jalisco,  Tepic),  also  with  3  $  $  and  1  9  from  San  Juan- 
cito,  Honduras.  The  birds  from  tlio  lii.tilil.nKls  of  (niatemala  arc  undoubt- 
ably  different  from  those  of  Mexico  and  Hartlaub's  name  of  affinia  will 
apply  to  them.  There  is  little  doubt  that  Hartlaub's  type  came  from  the 
mountains  of  Guatemala,  since  all  the  other  Guatemalan  species  described 
by  him  in  the  same  paper  arc  only  known  from  the  highlands  of  that 
country.  Moore  has  described  the  bird  from  Honduras  and  Nicaragua 
under  the  name  of  G.  v.  longisignum,'-  giving  as  dilTcrcntiating  characters 
(from  (ifjinis),  longer  white  tij^s  on  the  three  outer  rectrices.  ;ib>ence  ol'  black 
subterminal  bar  on  outer  rectrix  and  the  gray  area  on  the  second  rcctrix 
much  larger,  with  back  darker  brown  etc.  Our  four  skins  from  Honduras 
do  not  entirely  bear  out  his  conclusions  in  the  matter  of  the  color  pattern 
of  the  tail.  Three  out  of  four  skins  have  a  black  subterminal  bar,  in  one 
as  wide  as  Guatemala  birds,  but  the  gray  patch  on  the  second  rectrix  con- 
forms to  his  statement.  It  is  possible  that  further  south  the  black  sub- 
terminal  band  entirely  disappears  and  that  the  San  Juancito  birds  are 
slightly  intermediate.  On  the  whole  G.  v.  longisignum  seems  to  be  a  good, 
though  not  strongly  characterized  race. 

There  b  another  section  of  Guatemala  from  which  specimens  of  Geo- 
coccyx velox  seem  to  have  been  previously  wanting,  or  else  too  few  to  call 
the  attention  of  other  workers  in  this  field.  We  refer  to  the  arid  ^lotagua 
valley  of  the  eastern  side  of  the  country.  We  have  2  5  .5  from  Gualan 
and  19  from  ^klarajuma.  together  with  2$  $  from  Tekanto,  Yucatan, 
which  are  quite  different  from  either  velox  of  Mexico  or  affinis  of  the  high- 
lands of  Guatemala,  in  that  they  are  very  pale  below,  nearly  white.  These 
five  birds  apparently  constitute  an  undescribed  race,  which  is  described 
below  under  the  name  of  G.  v.  pallidus. 

3  A  Re\-ie\v  of  fho  TJaco?  of  Geococcyx  velox,  by  Robt.  T.  Moore,  Trans.  San  Diego' 
See.  Nat.  Hist.,  VII,  1934,  p.  455. 
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Ceococcyx  velox  pallidus,  subsp.  nov. 

Type,  6  adult,  from  Gualaii,  AiuLagiui  Valley,  Guatemala,  No.  63745, 
A.N.S.P.,  collected  February  17,  1915  by  S.  N.  Rhoads  and  E.  L.  Poole. 

Diagnosis:  Nearest  to  and  resembling  G.  v.  melanchima  of  Mexico  in 
the  pale  color  of  the  under  parl.<,  but  nearer  to  affinis  in  the  characters  of 
the  tail,  but  differing  from  both  in  the  following  respects: 

Pileum  more  densely  spotted  with  white,  especially  on  the  front,  and 
with  the  spots  averaging  smaller  (than  both  velox  and  melanchima) ;  under 

parts  much  paler  than  even  melanchijna,  the  whole  area  being  white  with 

the  exception  of  the  foreneck  and  flanks,  which  are  cream  color;  the  cris- 
sum  light  brown,  paler  thnn  in  affinis;  tarsi  and  toes  of  tlio  =anic  length, 
but  considerably  thicker  and  heavier;  bill  longer  (averaging  2  mm.  longer 
from  nostril  to  tip)  and  heavier  and  with  the  tip  of  the  maxilla  more 
decurvcd,  and  overhanging  the  tip  of  the  mandible  by  not  less  than  1  mm., 
giving  the  bill  a  decidedly  hooked  appearance.  (The  tips  of  the  maxilla 
and  mandible  are  practically  even  in  affinis  and  not  strongly  decurved,  but 
in  velox  the  bill  is  almcrat  like  that  of  pallidus.) 

Measurements:  .  ,  .,  , 

wmg.  tail.  culmen. 

6  Gualan  (type)   151  mm.       307  mm.  49.6  mm. 

S       "    145  (imperfect) 

9  :\larajuma   144  293  44 

S  Tekanto,  Yucatan   144  (imperfect)  46.5 

^        "  "    143.5  277  48 

Remarks:  The  two  males  and  a  female  from  Gualan  and  Marajuma 
and  the  two  males  from  Tekanto  are  very  uniform  in  the  color  of  the  body. 
They  may  be  picked  out  at  a  glance  from  a  series  of  velox  or  affinis.  The 
character  of  the  tail  pattern,  upon  which  Mr.  Moore  lays  so  much  stress, 
does  not  appear  to  be  constant.  Four  out  of  the  five  birds  have  the  black 
subterminal  bar  on  the  outer  rectrix  present  and  ranging  from  8  to  12  mm. 
wide  (along  the  rib),  while  in  the  fifth  it  is  entirely  absent  (a  S  from 
Gualan).  Three  birds  have  very  little  gray  on  the  basal  portion  of  the 
second  rectrix,  while  one  has  a  large  patch  on  one  side  and  almost  none  on 
the  other,  and  the  skin  which  has  no  black  subterminal  l)ar  has  as  much 
gray  on  the  second  rectrix  as  Honduras  birds  (longi-vgnum) .  The  presence 
of  a  distinct  race  of  the  Roadrunner  inhabiting  the  sciui-arid  lowlands 
not  unusual,  in  fact  rather  to  be  expected,  while  its  pale  coloration  con- 
forms to  that  of  the  usual  run  of  races  found  in  similar  localities. 

The  range  of  G.  v.  pallidm  apparently  covers  the  semi-arid  lowlands 
of  eastern  Guatemala  and  Yucatan. 

Morococcyx  erythropygus  macrourus  Griscom. 

.'\mer.  Mus.  Novit.,  No.  414,  1930.  p.  2  (Progrcsso,  Guatemala). 

Cuialan.  ]  i  ,  \  9  and  1  indet..  Feb.  13  to  26,  1915  (Rhoads  and  Poole) ; 
Yzabal,  1  S  ,  1935  (De  Schauensee). 
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The  male  from  Yzabal  is  a  skin  which  was  collected  by  a  native  col- 
lector and  was  "  said  "  to  have  come  from  this  locality,  but  it  is  very 
doubtful,  since  Yzabal  is  in  the  rain  forest  region  of  the  eastern  lowlands, 
where  the  species  apparently  is  not  found, 

Tapera  naevia  excellens  (Sclatcr). 

iJciiUipti  nt.-i  cxrcllcns  Scluter,  P.Z.S.,  lSo7,  j).  229  (S.  Mexico). 

Gualan,  1  S  Feb.  12,  1915  (Rlioads  and  Poole)  ;  Yzabal,  1  $  ,  Feb., 
1935  (De  Schauensee).  A  handsome,  richly  colored  bird,  quite  distinct 
from  the  South  American  races. 

Crotophaga  sulcirostris  sulcirostris  Swaiiison. 

CrotopJiaga  stdcirostris  Swainsoii,  Philos.  Mag.,  (X.S.)  I,  1827,  p.  140  (Mexico). 

Gualan,  39  9,  Feb.  12  to  27;  Lake  Amatitlan,  1  indct.,  Feb.  3;  Qui- 
rigua,  2  9  9,  ^larch  12  to  15,  1915  (Riioads  and  Poole j ;  Coban,  13  and 
1  9  ,  Feb.  21,  1935  (De  Schauensee). 

Family  BAMPHASTIDAE 
Ramphastos  sulfuratus  intermedius,  subsp.  nov. 

Type,  i  adult,  from  Quirigua,  Guatemala.  No.  63729,  A.N.S.P.,  col- 
lected March  15,  1915,  by  S.  N.  Rhoads  and  E.  L.  Poole. 

Diagriosis:  Intermediate  between  R.  s.  suljuratm  of  northern  Guatemala 
and  Mexico  and  R.  s.  hrevicarinatus  of  Nicaragua,  Panama  and  Colombia. 

The  bill  is  very  similar  to  that  of  mlfuratus  in  color,  but  averages 

smaller,  about  the  same  as  in  birds  from  Nicaragua  and  Panama  (but  not 
those  from  Colombia)  ;  tlie  principal  distinguishing  character  being  the 
width  of  the  red  border  along  the  posterior  edge  of  the  yellow  throat,  which 
is  always  well  marked  and  unbroken,  but  never  more  than  half  the  width 
of  this  band  in  brevicarinatus,  while  most  of  the  red  feathers  are  tipped 
with  black,  which  is  not  the  case  in  the  southern  race. 

Ridgway  gives  the  average  length  of  wing  for  6  3  S  from  Vera  Cruz  as 
213  mm.,  and  bill  as  156.7  mm.  Three  S  i  'm  the  Academy  collection  from 
Jalapa  and  Vera  Cruz  measure  218  mm.  for  wing  and  155  mm.  for  bill. 
Van  Tyne  gives  the  average  measurements  for  Peten  (Uaxactun)  males  as 
199.1  mm.  for  wing  and  140.6  mm.  for  bill.  Our  males  from  Nicaragua, 
Costa  Rica,  and  Panama,  average,  wing,  202  mm.  and  bill,  127  mm. 

Our  males  from  Guatemala  and  Honduras  (R.  .s.  intrrmcdiiis)  average, 
wing.  197  mm.  and  bill.  120  nun.  Three  females  from  Guatemala  (Qui- 
rigua) average,  wing,  191.6  mm.  and  bill.  121  mm. 

Ronark.'i:  (iould's  type  of  hrcvicarinafv^^  is  obviously  a  young  bird, 
having  the  bill  .-hort  and  spongy  and  lacking  definite  color  pattern.  There 
is  no  question  })ut  that  it  is  a  bird  which  came  from  soniewlierc  between 
Nicaragua  and  Colombia,  for  it  has  the  red  breast  band  well  developed, 
even  for  a  young  bird,  although  the  label  bears  the  word  "  ]Mexico  ". 
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There  is  some  ddubt  in  our  minds  about  tliis  being  Gould's  type.  The  word 
"  type  "  on  the  label  was  obviously  written  there  at  a  much  later  date  than 
the  rest  of  the  label,  the  ink  being  different  and  the  writing  certainly  not 
that  of  Mr.  Gould,  while  his  figures  for  the  species  were  certainly  not  made 
from  a  young  bird.  Neither  does  Gould  make  any  mention  of  Mexico  in 
his  description  of  the  species. 

In  Mr.  Griseom's  "  Distribution  of  Bird  Life  in  Guatemala  "  he  says  of 
this  bird:  "In  the  red  border  to  the  yellow  breast,  all  Guatemalan  speci- 
mens, even  from  Alta  Vera  Paz,  are  definitely  the  southern  race.  In  size 
of  the  bill,  variation  is  enormous  in  this  family  and  none  of  the  Guatemala 
specimens  attains  even  the  maximum  size  recorded  for  examples  from  much 
further  south.  I  see  no  point,  therefore,  in  including  Guatemala  in  the 
range  of  sulfuratus." 

]\Ir.  Van  Tyno.  in  his  rooent  report  on  the  Birds  of  Northern  Peten  " 
(Univ.  Mich.  .Misc.  Pub.  No.  27,  1935,  ]).  22),  disagrees  entirely  with  Mr. 
Griscom,  and  calls  the  birds  of  northern  Peten    sidfurntvs  ". 

We  think  that  both  Messrs.  Griscom  and  Van  Tyne  are  partially  right 
and  partially  wrong  in  their  contentions,  and  that  the  true  state  of  affairs 
seems  to  be  that  the  birds  of  northern  Peten  are  perhaps  (we  have  not 
examined  them)  referable  to  sulfuratua,  but  slightly  intermediate  with  the 
Guatemala  race  of  intermedius,  as  their  measurements  show.  However, 
Mr.  Van  Tyne  asserts  that  they  are  precisely  like  specimens  of  sulfuratua 
in  color,  so  that  they  apparently  lack  the  well-marked  red  breast  band  so 
characteristic  of  the  birds  from  central  Guatemala  to  Honduras. 

Mr.  Van  Tyne  is  in  error  when  he  refers  all  Guatemalan  birds  to  sul- 
furatus,  and  Mr.  Griscom,  we  think,  is  equally  in  error  in  referring  them 
to  brevicarinntus,  when  they  differ  so  radically  from  that  race  in  the  width 
of  the  red  breast  band. 

It  seems  to  us  that  the  simplest  manner  of  settling  the  controversy  is 
to  give  the  birds  from  central  Guatemala  to  Honduras  a  name  of  their 
own,  which  they  so  obviously  need,  and  which  should  be  satisfactory  to  all 
partic-  concerned. 

Pteroglossus  torquatus  torquatus  (Gmelin). 

Rhavi])Jiaf<los  torquatus  Gmolin,  Syst.  Nat.,  I,  17SS,  p.  354. 

Gualan.  1  •  and  1  9  .  Feb.  19;  Quirigua,  2$  &  and  2  9  $,.Mar.  16  to 
19,  1915  (Rhoads  and  Poole). 

Family  GALBULIDAE 

Galbula  melanogenia  Sclater. 

Jardine's  Contrib.  Orn.,  1852,  p.  61  (no  locality). 

Quirigua.  0  '  *  to  2  ?  9  .  ISIarch  4  to  27.  1915  (Rhoads  and  Poole). 
The  birds  from  Quirigua  have  the  throat  rather  blacker  than  a  series 
of  six  males  from  Eden,  east  Nicaragua,  but  otherwise  they  are  quite  similar. 
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Family  BUGCONIDAE 

Malacoptila  panamensit  inomata  (Du  Bus). 

Monata  morruUa  Du  Bus,  Bull.  Acad.  Roy.  Belg.,  XIV,  1847,  p.  107  (Guatemala). 
Quirigua,  1  d  and  2  9  9,  March  12  to  April  1, 1915  (Rhoads  and  Poole). 

Family  PICIDAE 

Colaptes  meidcanoidea  mexicanoides  Lafresnaye. 

Colaptes  mexieanoidea  Lafresnaye,  Rev.  Zool.,  1814,  p.  42  (Mexico). 
Antigua,  1 S  and  1  9  ,  Feb.  13,  1935  (De  Schauensee) . 
These  were  the  only  two  specimens  seen. 

Piculus  mbiginosus  smcatanensis  (C3abot). 

Piciu  yucatanenm  Cabot,  Froc.  Boat.  Soc.  N.  H.,  1, 1844,  p.  164  (Yucatan). 
San  Cristobal,  Coban,  13  and  1 9 ,  Feb.  19,  21, 1935  (De  Schauensee). 

Piculus  rttbiginoaiu  maximua  Griscom. 

Amer.  Mus.  Novit.,  No.  379, 1029,  p.  11  (Chanquejelve,  Huehuetenango,  Guatemala). 
Volcan  de  Acatenango,  6,000  ft.,  1 9 ,  Feb.  11, 1935  (De  Schauensee). 

Piculus  rnbiginosna  differens  Griscom. 

Amer.  Mua.  Novit.,  No.  379,  1929,  p.  11  (Finca  Carolina,  Pacific  slope  of  Guate- 
mala) . 

Moca,  1 S  and  2  9  9,  March  6  to  8,  1935  (De  Schauensee). 

Balanosphsm  fonnicivora  lineata  Dickey  and  Van  Rossem. 

Proc.  Biol.  Soc.  Wash.,  XL,  1927,  p.  1  (Mt.  Cacaguatique,  Dept.  San  Miguel,  Sal- 
vador) . 

Vdlcaii  (le  Acatciianud.  (i.OOO  ft.,  and  Tecpam,  3$  S  and  19,  Feb.  11 
and  March  2,  1935  (De  Schauensee). 

Centurus  aurifrons  santacmzi  Bonaparte. 

Cent}ini.-i;  tinntacruzi  Bonaparte,  P.Z.S.,  1837,  p.  116  (Guatemala;  designated 

Griscom  as:  Sta.  Cruz  de  Quiche). 

Quirigiia,  2  $  $  ,  March  4  to  12;  Gualan,  $  $  and  1  9  ,  Feb.  10  to  19, 
1915  (Rhoads  and  Poole) ;  El  Zapote,  2$  $  and  1  9  ,  Feb.  10;  Moca,  2$  $  , 
March  9;  above  Escuintla,  1  $  and  1  9  ,  Feb.  8;  ^larajuma,  1  6  and  2  $  9  , 
Feb.  23;  El  Rancho,  1  9 ,  Feb.  17,  1935  (De  Schauensee). 

This  series  shows  tiie  usual  amount  of  variation  cited  by  Griscom. 
One  3  from  Quirigua  has  the  abdomen  quite  reddish,  the  others,  together 
with  the  Gualan  birds,  are  reddish  orange  or  old  gold.  The  birds  from 
El  Zapote,  Moca  and  Marajuma  have  the  abdomen  yellowish  and  less  in 
•esient,  while  1 B  from  Zapote,  1  from  above  Escuintla  and  1  from  Moca 
have  the  red  of  pileum  more  or  less  broken  by  a  gray  bar.  The  9  from 
El  Rancho  presents  an  interesting  form  of  albinism,  the  whole  pileimi,  sides 
•of  head,  and  under  parts  being  white,  with  the  front  yellow,  nape  red;  the 
.abdomen  orange  red  medially  and  slight  dusky  bars  on  flanks  and  under 
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tail  coverts;  the  back  and  wings  are  dull  grayish  brown,  with  white  barSi 
the  apical  half  of  the  remiges  being  almost  white;  tail  pale  brown.  One 
of  the  Gualan  birds  might  be  classed  as  C.  a.  paupeVf  agreeing  perfectly 
with  Honduras  birds. 

Veniliornis  oleaginus  Mnguinolentiu  (Sdater). 

Chloronerpea  aanguinolenttus  Sclater,  FJZS^  18G9,  p.  60  (Omoa,  Honduras). 
Guatemala,  1 9 ,  1935  (De  Schauensee) . 

Celeus  castaneus  (Wagler). 

Picua  castaneus  Wilier,  has,  1829,  p.  515  (VaUe  Real,  Mexioo). 

Qukigua,  1  ^  and  2  9  9  ,  March  25  to  29,  1915  (Rhoads  and  Poole). 

Phloeoceattes  guatenudenns  guatenudensis  (Hartlaub). 

Picus  guatemalensis  Hartlaub,  Rev.  ZooL,  1844,  p.  214  (Guatemala). 

Quirigua,  1  s  ,  March  3;  "  Guatemala  ",  1  9  ,  1915  (Rhoads  and  Poole). 

Ceophloeus  lineatus  similis  (Lesson). 

Piciis  similis  Lesson,  Conipl.  Q2uvres  Buffon,  XX,  1847,  p.  204  (San  Carlos,  Central 
America). 

Quirigua,  4 d  ^  and  1  9 ,  March  6  to  25;  Gualan,  Id  to  3 9  9 ,  Feb. 
17  to  22,  1915  (Rhoads  and  Poole). 

Family  FOEMICABIIDAE 

Taraba  major  melanocrissa  (Sclater). 

Thamnophilus  vielanocriasus  Sdater,  F.Z.S.,  1860,  p.  252  (Orizaba,  Vera  Cruz, 
Mexioo). 

Quirifjiia,  4$  S  and  3  9  9,  March  9  to  27,  1915  (Rhoads  and  Poole). 

Thamnophilus  doliatus  intermedius  Ridgway. 

Thamnophilus  intermedius  Ridgway,  Proc.  U.  S.  Nat.  Mus.,  X,  IbbS,  p.  581  (Trux- 
illo,  Honduras). 

.  Quirigua,  4  $  S  and  3  9  9,  March  16  to  Apr.  3,  1915  (Rhoads  and 
Poole). 

Cercomacra  tyrannina  crepera  Bangs. 

Cercomacra  crepera  Bangs,  Auk,  1901,  p.  365  (Divala,  Chiriqui,  Panama). 

Quirigua,  7  i  S  and  4  9  9,  March  11  to  April  2;  El  Pilar,  1  i  ,  ^arch 
23,  1915  (Rhoads  and  Poole). 

Microrhopias  boucardi  boucardi  (Sclater). 

Formicivora  bowardi  Sclater,  PJLS.,  1858,  p.  300  (Acatepee,  Oaxaca). 

Quirigua,  2s  S ,  March  23,  1915  (Rhoads  and  Poole) ;  Ysabal,  1 S , 
1935  (De  Schauensee). 

Grallaria  guatimalensis  guatimalenais  Prevost  and  Des  Murs. 

Orallaria  guatimalerms  Prevost  and  Des  Murs,  Voy.  Venus,  Zool.,  p.  199  (Guate- 
mala). 

San  Augustin,  Acazaguastlan,  1935  (De  Schauensee). 
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Family  FU]UIA£IU)A£ 

Ssmallazis  eiythrothorax  erythrothonuc  Sclater. 

SynaUaxia  erythrothorax  (part)  Sclater,  FJZS.,  18S5,  p.  75  (C!oban,  Guatemala). 

Quirigua,  2  ^  ^ ,  3  $  $  and  2  indet.,  March  12  to  April  1,  1915  (Rhoads 
and  Poole). 

In  a  recent  paper  Van  Rossem  (Bull.  Mus.  Comp.  Zool.,  LXXVII,  No. 
7,  p.  413,  1934)  has  called  attention  to  the  fact  that  the  plate  illustrating 
the  species  was  made  from  a  Honduras  specimen  and  the  description  fol- 
lowing it  was  taken  from  a  Guatemalan  skin  from  Coban.  He  says  that 
the  Honduras  bird  (type  of  the  plate)  is  darker  than  the  Guatemalan  bird, 
and  since  the  named  plate  has  i)reccdence  over  the  written  description,  the 
Guatemalan  bird,  if  i)roven  to  be  distinct,  will  have  to  be  renamed. 

'\^'c  have  live  adult  skins  of  this  specie^  from  Quirigua,  Guatemala  and 
four  from  Lancetilla,  Honduras,  one  adult  and  three  immature.  We  admit 
that  there  is  a  very  slight  difference  in  shade  of  color  between  the  two 
series,  but  it  is  not,  in  our  opinion,  sufficient  to  warrant  separating  the  birds 
from  Guatemala. 

Automolus  ochrolaemus  amusos  Pttcrs. 

Bull.  Mu.-.  Coinp.  Zoul.,  LXIX,  No.  12,  Oct.  1929,  p.  104. 

Quirigua,  1  6  ,  March  1,  1915  (Rhoads  and  Poole) ;  Yzabal,  i  indet., 
1935,  (De  Schauensee).  Compared  with  two  topotypes  of  amusos,  with 
which  they  agree  very  closely.  This  is  the  first  record  of  A.  o.  amwos  for 
Guatemala. 

Family  D£NBROCOLAPTIDA£ 

Dendrocolaptes  certfaia  sancti-thomae  (Lafresnaye). 

Dendrocoptu  sancti-thomae  Lafresnaye,  Rev.  Mag.  Zool.,  1852,  p.  466  (corrected  to 
Santo  Tomas,  near  Omoa,  Honduras,  now  Guatemala). 

Quirigua,  1  ^,  March  15,  1915  (Rhoads  and  Poole). 

This  bird  is  very  close  to  two  specimens  from  eastern  Nicaragua  (Eden 
and  Pis-pis  River),  but  they  are  brighter,  more  cinnamon  ochraceous  below 
and  with  the  pileum  more  ruddy.  The  base  of  the  mandible  is  pale  instead 
of  blackish.  The  differences  are  not,  however,  sufficient  to  be  of  racial 
significance. 

Xiphorhynchus  guttatus  confinis  (Bangs). 

Dendromis  nana  confinis  Bangs,  Bull.  Mus.  Comp.  Zool.,  XXXIX.  1903,  p.  150 
(Ceiba,  coast  of  Honduras). 

Quirigua,  1 S  and  1  $ ,  March  10  and  12,  1915  (Rhoads  and  Poole). 

The  only  perceptible  differences  between  these  and  Honduras  birds  are  * 

the  paler  ribs  of  the  rectrices. 

Qlyphorhynchus  spirurus  pectoralit  Sclater  and  Salvia. 

Glypkorhynchtts  pectoralis  Sclater  and  Salvin,  P.  Z.S.,  1860,  p.  299  (Vera  Pa«, 

Guatemala). 

Quirigua,  1      March  5,  1915  (Rhoads  and  Poole). 
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Sittasomus  griseicapillus  sylvioides  Lafresnaye. 

Sitta^oinus  tsylviuidcs  Lafresna^'e,  Rev.  Mag.  ZooL,  1850,  p.  590  (Mexico). 

Quirigua,  1  $  (Rhoads  and  Poole). 

Dendrocincla  anabatina  anabatina  Sdater. 

Dendrocmcla  anabatina  Sdater,  P.Z.S.,  1859,  p.  54  (Omoa,  Honduras). 

Quirigua,,  4  i  s  ,29  9  and  1  indet.,  March  16  to  April  1, 1915  (Rhoads 
and  Poole);  Yzabal,  1  indet.,  1935  (De  Schauensee). 

Family  lYBANNIDAE 

Tyrannus  melancholicus  chloronotus  Berlepsch. 

Tyrannus  chloronotus  Berlepsch,  Ornis,  1907,  p.  474  (Temax,  Yucataa). 

Quirigua,  2  S  S  ,  March  23  to  26;  Gualan,  1  S  ,  Feb.  24,  1915  (Rhoads 
and  Poole) ;  Coban,  1  $ ,  Feb.  18  and  El  Rancho  1  S  and  1  9,  Feb.  17, 
1935  (De  Schauensee). 

Tyrannus  verticalis  Say. 

In  Long's  Exped.  Rocky  Mts.,  II,  1823,  p.  60  (near  La  Junta,  Colorado). 

Gualan,  1  9  ,  Feb.  19,  1915  (Rhoads  and  Poole) ;  above  Amatitlan,  1  i  , 
March  1, 1935  (De  Schauensee) . 

Legatus  leucophaius  variegatus  (Sclater). 

Elainea  variegata  Sclater,  FJZB.,  1856,  p.  297  (Cordova,  Vera  Cms,  Mexico).  ' 
Quirigua,  1  $  ,  March  25,  1915  (Rhoads  and  Poole). 

Myiodynastes  luteiventris  luteiventris  Sclater. 

M l/iiidynaslcs  luteiventris  Sclater,  P.Z.S.,  1859,  p  42  (Vera  Paz,  Guatemala). 

Quirigua,  1  $  and  1  indet.,  March  20  and  April  1,  1915  (Rhoads  and 
Poole). 

Megarhynchus  pitangua  mexicanus  (Lafresnaye). 

Sraphorhynchus  mexicanus  Lafresnaye,  Rev.  Zool.,  1861,  p.  473  (Mexico). 

Gualan,  1  ^  and  1  9  ,  Feb.  18  and  26,  1915  (Rhoads  and  Poole) ;  below 
Alotcnango,  1  $ ,  Feb.  8  and  Marajuma,  1  9 ,  Feb.  23,  1935  (De  Schau- 
ensee) . 

The  Marajuma  female  should  be,  according  to  Griscom,  M.  p.  deserti- 
cola.  but  we  can  detect  no  appreciable  difference  between  it  and  the  other 
three  Guatemalan  skins. 

Msriozetetes  sixnilis  texensis  (Giraud). 

Mttsdcapa  texensis  Giraud,  Sixteen  New  Species  Texas  Birds,  1841  ("Texas"). 

Quirigua  and  Gualan,  2  $  S  and  S  9  9  ,  Feb.  12  to  March  25,  1915 
(Rhoads  and  Poole) ;  Coban,  San  Cristobal  and  Marajuma,  1  $  and  2  9  9, 
Feb.  18  to  23,  1935  (De  Schauensee). 
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Pitangus  sulphuratus  guatimalensis  (Laf resnaye) . 

Saiirophagm  guatimalensis  Lafresnaye,  Rev.  Mag.  ZooL,  1852,  p.  462  (Guatemala). 

Quirigua,  2  $  $  ,  March  3.  19;  Gualan,  1  s  and  1  9,  Feb.  13;  San 
Pablo  (near  Zacapa) ,  1  ^  ,  Feb.  16,  1915  (Rhoads  and  Poole) ;  Moca,  1  6 , 
March  6,  1935  (De  Schauensee). 

Pitangus  snlphiiratns  pallidus  Griscom. 

Am.  Mus.  Novit.,  No.  414,  1930,  p.  4  (Sacapulas,  Guatemala). 

Marajuma,  3  ^  ^  and  1  9 ,  Feb.  23,  1935  (De  Schauensee) . 

These  birds  are  clearly  much  paler  both  above  and  below  than  the  rest 
of  the  Guatemalan  series.  Mr.  Griscom  saw  but  two  specimens  (Progresso, 
l9,.l  juv.)  from  the  Motagua  Valley  and  listed  them  under  P.  s.  guati- 
malensis. The  Marajuma  series  came  from  a  much  more  arid  region  than 
Progresso.  While  we  have  not  compared  these  skins  with  authentic  speci- 
mens of  pallidiis,  they  seem  to  be  that  form. 

Myiarchus  crinitus  (Linnaeus). 

Twdtut  crinittis  Limiaeus,  Syst.  Nat.  I,  1758,  p.  170  (Carolina). 

Gualan  and  Quirigua,  2  s  B  and  1  $ ,  Feb.  12  to  29,  1915  (Rhoads 
and  Poole). 

Myiarchus  cinerascens  cinerascens  (Lawrence). 

Tyrannula  cinerascens  Lawrence,  Ann.  Lye.  Nat.  Hist.  N.  Y.,  V,  1852,  p.  121  (west- 
em  Texas). 

Gualan,  1  $  ,  Feb.  12,  1915  (Rhoads  and  Poole) . 

Myiarchus  tyrannulus  nelsoni  Ridgway. 

Myiarchus  magister  nelsoni  Ridgway,  Birds  N.  and  Mid.  Amer.,  pt.  IV,  1907,  p.  903 
(Alta  Mira,  Tamaulipas,  M^co). 

Quirigua  and  Gualan,  5  ^  ^ ,  Feb.  16  to  March  22,  1915  (Rhoads  and 

Poole) . 

Myiarchus  nuttingi  Ridgway. 

Proc.  U.  S.  Nat.  Mus.,  V,  1SS2,  p.  395  (La  Palina  de  Xicoya,  Costa  Rica). 

Marajuma,  1  ? ,  Feb.  23,  1935  (De  Schauensee) . 

Msriarchns  tuberculifer  lawrencd  (Giraud). 

Mttscicapa  lamencei  Giraud,  Sixteen  New  Species  Texas  Birds,  1841,  p.  9  (Texas). 
Volcan  de  Acatenango,  2^^,19,  Feb.  7,  11,  1935  (De  Schauensee). 

Myiarchus  tuberculifer  connectens  Miller  and  Griscom. 

Amer.  Mus.  Novit.,  No.  159,  1925,  p.  6  (Las  Canas,  Matagalpa,  Nican^ua). 

Gualan,  2  $  $  and  1  $ ,  Feb.  22  to  24;  Quirigua,  1  5 ,  March  6,  1915 
(Rhoads  and  Poole);  Moca  (3,500  feet),  1  9,  March  8,  1935  (De  Schau- 
ensee). 
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Myiochanes  cinereus  brachytarsus  (Sclater). 

Empidonax  brachytanua  Sclater,  Ibis,  1850,  p.  441  (C(Hrdoba,  Vera  Cnu,  Mexico). 

Quirigua,  2  S  S ,  March  25,  1915  (Rhoads  and  Poole) ;  above  Escuintla 
(2,500  feet),  1  indet.,  Feb.  8  and  £1  Zapote,  1  9 ,  Feb.  10,  1935  (De  Schau- 

ensee) . 

The  bird  from  El  Zapote  is  very  olivaceous  on  the  mantle  and  with  the 
pileum  very  blackish;  throat  and  abdomen  pale  sulphur  (quite  conspic- 
uous) ,  and  with  the  bill  small  and  mandible  very  yellow.  Wing  69  mm. 

Myiochanes  pertinax  pertinax  (Cabanis  and  Heine). 

Coniopus  jKi  tinax  Cabanis  and  Heine,  Mus.  Hein.,  H,  1850,  p.  72  (Jalapa,  Vera 

Cruz,  Mexico). 

Guatemala  City,  3,55, 2??  andl  indet.,  March  12  to  14,  1935. 

Empidonax  flaviventris  (Baird). 

Tyrannula  flaviventris  Baird,  Proc.  Acad.  Nat.  Sci.  Pliila.,  I,  1843,  p.  283  (Carlisle, 
Pennsylvania). 

Quirigua,  1  6  and  1  9  ,  April  1,  2,  1915  (Rhoads  and  Poole) . 

Empidonax  trailli  trailli  (Audubon). 

M us<-ica]>(i  Iraillii  Audubon,  Birds  Anier.,  I,  1828,  pi.  XLV  (Arkansas). 

Quirigua,  Gualan  and  Lake  Amatitlan,  2  S  $  and  4  ?  $  ,  Feb.  6  to 
jNlarch  25.  1915  (Rhoads  and  Poole). 

Empidonax  minimus  fP.aird). 

Tyrannula  minima  Baii'd,  Proc.  Acad.  Nat.  Sci.  Phila.,  I,  1843,  p.  284  (Carlisle, 
Pennsylvania). 

Marajuma,  San  Cristobal,  Coban,  Patulul  and  Tecpam,  Feb.  19  to 
March  7,  1935.  From  1000  to  7,200  feet  altitude  (De  Schauensee). 

Empidonax  hammondi  (Xantus). 

Tyrannvla  hammondU  Xantus,  Proc.  Acad.  Nat.  Sci.  Phila.,  X,  1858,  p.  117  (Fort 

Tejon,  southern  California). 

1  $  and  2  9  9  from  Sta.  Elena  and  Volcan  de  Acatenango,  Feb.  11  to 
28  (6,000  to  8,500  feet)  (De  Schauensee). 

Empidonax  afifinis  *  trepidus  Nelson. 

Empidonax  trepidus  Nelson,  Auk,  1001,  p.  47  (Hacienda  Chancol,  Otiatemala). 
Santa  Elena,  1  S ,  Feb.  28,  1935  (De  Schauensee). 

Mitrephanes  phaeocercns  phaeocercua  (Sclater). 

Mitrephorus  phaeocercus  Sclater,  P.ZJ3.,  1860,  p.  44  (Cordoba,  Mexico). 

Coban,  1  indet.;  San  Cristobal,  2  ^  ^ ,  Feb.  19  to  21,  1935  (De  Schau- 
ensee) . 

In  Mr.  Griscom's  report  on  the  birds  of  Guatemala  he  gives  this  race  of 

phaeocerni^  a=  occurring;  in  the  highlands  of  Vera  Paz  on  the  strength 
of  two  old  trade  skins  in  the  American  Museum  of  Natural  History.  In  a 

«See  Van  Rossem.,  Bull.  Mus.  Comp.  Zool.,  LXXVH,  Nq.  7,  p.  803,  1034. 
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later  paper  (Ibis,  July,  1935,  p.  550)  he  states  that  "specimens  from  Alta 
Vera  Paz  show  that  typical  phdeocercua  does  not  occur  in  Guatemala." 
We  cannot  agree  to  this  later  statement,  because  we  have  the  three  skins 
listed  above  which  certainly  are  the  typical  form,  being  decidedly  different 
from  Honduras  skins  of  quercinus  in  the  Academy  collection.  (See  remarks 
under  if.  p.  palUdus,  subsp.  nov.). 

Mitrephanet  phaeocercus  pallidus,  subsp.  nov. 

Type,   $  adult,  from  Guatemala  City,  Guatemala,  5,000  feet.  No. 

121441,  A.N.SJP.,  collected  March  12,  1935,  by  Rodolphe  M.  de  Schauensee. 

Diagnosis:  Similar  in  size  to  M.  p.  phaeocercus  and  querdnm,  but  much 
paler  than  phaeocercus,  and  with  the  upper  parts  without  any  olivaceous 

tinge  whatever,  a  little  paler  than  Saccardo'^  Tmber.  The  lore>  are  white, 
the  feather-  slightly  tipped  with  pale  Cinnamon;  whole  pileuni  and  nai)e 
about  ksepia,  t-liarply  defined  from  the  mantle;  rump  a  little  paler  and  more 
cinnamomeous ;  the  wing  bands  are  paler,  that  of  the  median  coverts  being 
buffy  cinnamon  and  that  of  tlu  greater  series  pale  cream  color;  the  under 
parts  are  very  uniform  in  color,  about  Cinnamon  linff  across  the  breast, 
with  the  throat  and  lower  abdomen  slightly  paler;  under  wing  coverts  and 
axillars  also  paler  cinnamon.  The  outer  web  of  the  outer  rectrix  is  creamy 
white  for  almost  the  entire  length  (absent  in  both  phaeocercus  and  quer- 
cinus)  and  the  whitish  edgings  and  tips  on  the  secondaries  wider.  Length 
of  wing  62  mm.;  tail,  55  mm.    Bill  black,  with  the  mandible  yellow. 

Remai'ks:  These  three  skins  of  pallidus  have  been  compared  with  three 
skins  of  phaeocercus  from  Coban  and  San  Cristobal,  Guatemala,  and  with 
three  skins  of  quercinv^^  fi  om  Juancito,  Honduras. 

The  three  skins  of  pJiaeocercus  were  compared  with  two  Guatemalan 
skins  in  the  U.  S.  National  ^luseum.  which  had  been  pronounced  by  Salvin 
as  being  identical  witli  the  ty]H\  and  were  found  to  be  the  same. 

Just  what  the  range  of  this  new  race  will  prove  to  be  is  rather  ]>roblem- 
atical,  but  it  seems  more  than  likely  that  it  might  be  the  siibtroiiical  zone 
of  the  eastern  slopes  of  the  mountains,  while  pJuicoccrcus  occupies  the 
western  slopes  of  the  central  and  northern  section  of  the  country  and 
quereinus  the  southwest. 

Terenotriccus  erythrurus  fulvigularis  (Salvia  and  Godniaii). 

Myiobius  julvigulam  Sclater  and  Salvin,  Biol.  Cent.  Amer.,  II,  1889,  p.  58  (Santa  Fe, 
Veraguas). 

Quirigua,  1  S  ,  Mar(  li  23,  1915.  This  bird  agrees  eJcactly  with  a  skin 
from  Honduras  and  they  differ  from  Costa  Rica  and  Panama  birds  in  the 
brighter,  more  ochraceous  front  and  less  grayish  mantle.  A  typical  skin  of 
fulvigularis  from  Buenos  Aires,  Costa  Rica,  is  exactly  intermediate  between 
Colombian  birds  and  those  from  Honduras  and  Guatemala,  those  from 
Coloml)ia  having  the  mantle  grayer  and  the  front  less  ochraceous. 

Myiobius  sulphureipygius  sulphureipygius  (Sclater). 

Tyrannula  sulphureipygia  Sclater.  P.Z.S.,  1856,  p.  296  (Cordova,  Vera  Cruz,  Mexico). 
Yzabal,  1  3,  1935  (De  Schauensee). 
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Tolxnomyias  sulphurescens  cinereiceps  (Sclater). 

Cychlorhynchns  cinereiceps  Sclater,  Ibis,  1869,  p.  443  (Oaxaca,  Mexico). 

Gualan,  2^6,19  and  1  indet.,  Feb.  9  to  26,  1915  (Rhoads  and 
Poole). 

Todirostrum  cinereum  finitimum  Bangs. 

Proc.  Biol.  .Soc.  Wash.,  XVII,  1901,  p.  114  (San  Juan  liauLista,  Tabasco,  Mexico). 

Quiiiguu,  1  6  ,  March  19,  1915  (Rhoads  and  Poole) ;  Yzabal,  1  indet., 
1935  [Do  Schauciisec). 

Todirostnun  sylvia  schistaceiceps  Sclater. 

Todirostrum  schistn'^ciccp.'^  Sclater,  Il)is,  1859,  p.  441  (Oaxaca,  Mexico). 

Quirigua,  2  6$,  March  9  and  April  1„  1915  (Rhoads  and  Poole). 

Oncostoma  cinereigulare  Sclater. 

P.ZS.,  1856,  p.  205  (Cordoba,  Vera  Cruz,  Mexico). 

Quirigua,  3  9  9,  March  12,  13  and  April  1,  1916  (Rhoads  and  Poole). 

Elainea  flavogaster  subpagana  Sclater  and  Salvin. 

Elainea  subpagana  Sclater  and  Salvin,  Ibis,  1860,  p.  36  (Duenas,  Guatemala). 
Gualan  1  $  .  Feb.  13,  1915  (Rhoads  and  Poole). 

Elainea  viridicata  placens  Sclater. 

Elainea  jihiccns  Sclater,  P.Z.S.,  1859,  p.  46  (Cordoba.  Vera  Cru2,  Mexico). 

Quirigua,  1  $  ,  March  29,  1915  (Rhoads  and  Poole). 

Tsrrannisctu  vilissimus  vilissimus  (Sclater  and  Salvin). 

Elainea  xnUssima  Sclater  and  Salvin,  Ibis,  1869,  p.  122  (Coban,  Vera  Pas,  Guate- 
mala) . 

jMoca,  1  (3,  March  8,  1935  (De  Schauensee). 

Pipramorpha  oleaginea  assimiUs  (Sclater). 

Mionecies  assimiUs  Sclater,  P.Zj3.,  1859,  p.  46  (Cordoba,  Vera  Cruz,  Mexico). 

Quirigua,  1  s  ,  March  6,  1915  (Rhoads  and  Poole) ;  Yzabal,  3  skins, 
1935  (De  Schauensee). 

Family  FIPBIDAE 

Manacus  candei  (Parzudaki). 

I'ipra  raiulri  Parzudaki,  Rev.  Zool.,  1841,  p.  306  (Truxillo,  Honduras). 

Quirigua,  2  c?  c5  ,  March  29  and  April  2,  1915  (Rhoads  and  Poole); 
Yzabal,  1  S  ,  1935  (De  Schauensee). 

Schiffomis  tnrdiniui  verae-pacis  (Sclater  and  Salvin). 

Hetcroprlmn  verae-pacis  Sclater  and  Salvin,  P.Z.S.,  1860,  p.  300  (Choctum,  Vera 

Paz,  rjuatemala). 

Yzabal,  1  skin  1935  (De  Schauensee). 
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Family  COTINGIDAE 

Cotinga  amabilis  Gould. 

Cotiii'jn  amabilis  Gould,  P.Z.S.,  1S57,  p.  64  (Guatemala). 

Gualan,  1  6,  Feb.  12,  1915  (Rboads  and  Foole). 

Attila  spadiceuB  flammulatus  Lafresnaye. 

AttUa  flammulatus  Lafresnaye,  Rev.  Zool.,  1848,  p.  47  ("  Colombia  "—Vera  Cnut, 
Mexico,  substituted  by  Bangs  and  Penard). 

Quirigua,  1  ^ ,  March  5,  1915  (Rhoads  and  Poole). 

Rhytipterna  holeiythra  holeiythra  (Sclater  and  Salvin). 

Lipangit.s  Itoh  ri/lhrus  Sclater  and  Salvin,  1860,  p.  300  (Choctum,  Vera  Pas, 

Guatemala). 

Quiriciia.  1  6  ,  March  3,  1915  (Rhoads  and  Poole);  Yzabal,  1  skin, 
1935  (De  Schauensee). 

Platypsaris  aglaiae  sumichrasti  Nelson. 

Phii]/}).s(tri.<  aglaiae  sumichrasti  Nelson,  Auk,  1897,  p.  62  (Otatitlan,  Vera  Cma, 

Mexico). 

Coban,  2  S  S  .  Feb.  21.  1935  (De  Schauensee). 

Platypsaris  aglaiae  yucatanensis  Ri(li;\vay. 

Proc.  Biol.  Soc.  Wash.,  19,  190G.  p.  120  (Yucatan). 

Giialan,  4  6  6,299  and  1  6  juv.,  Feb.  19  to  22.  1915  (Rhoads  and 
Poole);  ^Marajuina,  1  o  and  1  9  ,  Feb.  23,  1935  (De  Sclianen.^ee) . 

These  males  are  exactly  like  two  >kins  fi'om  Yucatan  and  are  very 
different  from  sumidirasli.    They  have  al-(j  been  compared  with  4  S  5 
(two  toi)otypes)  of  cujlaiae;  3  »J  5  and  1  $  of  sumichrasti,  and  2  $  $  oi 
hypopJidCKS  of  Honduras. 

This  is  a  new  record  for  Guatemala.  Mr.  Griscom  had  seen  no  skins 
from  the  Motapua  Valley.  This  is  another  case  parallel  to  that  of  Geo- 
coccyx  velox  paLlidus,  where  the  arid  Motagua  Valley  race  is  the  same  as 
that  of  Yucatan.  Mr.  Griscom  lists  P.  a.  hypophaeits  from  Guatemala  on 
the  strength  of  its  occurrence  in  northern  Honduras.  It  is  possible  that  it 
may  extend  northward  into  the  humid  portion  of  the  lower  Motagua  Valley, 
but  no  skins  are  available  from  that  region.  Certainly  the  upper  Motagua 
Valley  birds  are  typical  yucatanensis. 

Tit3rra  semifasciata  personata  Jardine  and  Selby. 

Tiiyra  personata  Jardine  and  Selby,  lUustr.  Om.,  I,  1827,  pi.  XXIV  (Real  del 
Monte,  Mexico). 

Gualan,  4  5  ^  and  2  9  ?  .  Fel).  15  to  25.  1915  (Rhoads  and  Poole); 
Marajuma,  2  S  February  23;  Moca,  1  March  8,  1935  (De  Schau- 
ensee) . 

It  might  be  supposed  that  the  Motagua  Valley  birds  would  approach 
T.  s.  desus  Bangs,  of  Yucatan,  following  the  analogy  of  Platypsaris  agalaiae, 
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but  apparently  tlicv  tlo  not,  being  darker  above  than  birds  from  western 
Guatemala,  while  they  vary  in  the  shade  of  the  under  parts  from  pale  gray 
to  almost  white. 

Family  HIBUNDINIDAE 

Riparia  riparia  riparia  (Linnaeus). 

Hirundo  riparia  Linnaeus,  Syst.  Nat.,  I,  1758,  p.  192  (Sweden). 
Quirigua,  1  $ ,  March  23,  1915  (Rhoads  and  Poole). 

Iridoprocne  bicolor  (Vieillot). 

Hirundo  bicolor  Vieillot,  Ois.  Amer.  Sept.,  I,  1807,  p.  61  (east  U.  S.). 
Quirigua,  1  $  and  2  $  9 ,  March  23,  1015  (Rhoads  and  Poole) . 

Iridoprocne  albilinea  (Lawrence). 

Petrochelidon  albilinea  Lawrence,  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  VIII,  1863,  p.  2 
(Panama) . 

Quirigua,  1  S  ,  March  23,  1915  (Rhoads  and  Poole) . 

Tachycineta  thalatsina  lepida  Meams. 

Tachycinela  h  pida  Moarns,  Pioc.  Biol.  Soc.  Wash.,  XV,  1902,  p.  31  (Laguna  Mts., 

San  Diego  Co.,  California). 

Quirigua,  1  $  ,  March  22,  1915  (Rhoads  and  Poole). 

Progne  subis  subis  (Linnaeus). 

Hirundo  subis  Linnaeus,  Sj'st.  Nat.,  ed.  10,  I,  1758,  p.  192  (Hudson  Bay). 
Quirigua,  3  5  5  and  4  $  9  ,  March  23.  1915  (Rhoads  and  Poole). 
This  species  has  been  omitted  by  Mr.  Griscom  from  his  report  on  the 
birds  of  Guatemala,  whether  inadvertently  or  not,  we  do  not  know. 

Progne  subis  cryptoleuca  Baird. 

Progne  cryptoleuca  Baird,  Review  Am.  Birds,  1865,  p.  277  (Remedios,  Cuba). 

Quirioua.  U  and  2$  $,  March  23  to  25;  Gualan,  1$,  Feb.  25, 
1915  (Rhoads  and  Poole). 

These  bird.-  have  been  compared  with  authentic  skin?  nf  rri/pfoleiira 
from  Cuba  and  agree  with  them  in  every  i)articular.  The  winter  range  of 
this  species  was  unknown,  it  never  having  been  taken  outside  of  Cuba,  ex- 
cei)tin<j;  one  record  from  Jamaica. 

Notochelidon  pileata  (Gould). 

Atticorn  pilrnfn  Oould.  P.Z.S..  1S5S.  p.  355  (Guatemala). 

Near  Guatemala  City.  1  6  and  1  9.  March  2.  1935  (De  Schauensee). 
Many  were  seen  flying  over  a  stream  at  the  bottom  of  a  ravine  in  com- 
pany with  tiie  following  species. 

Stelgidopteryx  ruficollis  serripennis  (Audubon). 

Ifiniudo  serripejmis  Audtibon.  Orn.  BioR.,  IV,  1838.  p.  593  (Charleston,  S.  C). 

Quirigua.  2  9  9  and  1  C.  March  23,  24,  1915  (Rhoads  and  Poole); 
near  Guatemala  City,  1  9,  ^March  2,  1935  (De  Schauensee). 
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Family  SYLVIIDAE 

Polioptila  caerulea  deppei  Van  Rossem. 

Bull.  Mus.  Comp.  Zool,  LXXVII.  No.  7,  p.  '102,  1934  (Rio  Lagaitos,  Yucatan.) 

Van  Rossem  has  sliowu  that  the  type  of  F.  c.  mcxicann  is  a  female  of 
P.  c.  c(i(  ri(l(  (i  in  winter  i)luma!j;('.  and  renames  the  >mall  Mexican  form. 

Gualan,  2  9$,  Feb.  15  and  26,  1915  (Rhoads  and  Poole j. 

Polioptila  caerulea  caerulea  (Linnaeus). 

MotacUla  caerulea  Linnaeus,  Syst.  Nat.,  I,  1766,  p.  337  (Philadelphia,  Pa.). 
Below  Alotenango  (4,000  feet),  1  $ ,  Feb.  8,  1935  (De  Schauensee). 

Polioptila  bilineata  albiloris  Sclater  and  Salvin. 

Polioptila  albiloris  Sclater  and  Salvin,  P.Zfi.,  1860,  p.  298  (Motagua  Valley, 
Giiatemala). 

Gualan  and  Zacapa,  2  $  $  and  3  indet.,  Feb.  15  to  26,  1915  {Rhoads 
and  Poole) ;  El  Rancho,  1  6  ,  Feb.  17;  Marajuma,  1  9 ,  Feb.  23, 1936  (De 
Schauensee) . 

Family  TBOOLOBTTIDAE 

Heleodytes  cafristratus  nigricaudatus  Nelson. 

Heleodytes  capiatrattia  rUgricaudattu  Nelson,  Auk,  1897,  p.  70  (San  Benito,  Chiapas, 

Mexico). 

Below  Alotenango  (4,000  feet),  1      Feb.  9,  1935  (De  Schauensee). 

Heleodytes  capistratus  xerophilus  Griscom. 

Amer.  Mus.  Novit.,  No.  414,  1930,  p.  7  (Progreso,  Guatemala). 

Gualan  and  Zacapa,  2^^,39$  and  1  indet.,  Feb.  9  to  27,  1915 
(Rhoads  and  Poole) ;  El  Rancho,  1  i  and  1  9 ,  Feb.  17,  1935  (De  Schau- 
ensee) . 

Heleodjrtes  zonatua  zonatus  (Lesson). 

Ficolaptes  tonatw  Lesson,  Cent.  Zool.,  1831,  p.  210  ("California"). 

Antigua,  Volcan  de  Acatenango  and  San  Cristobal  (3,500  to  6,000  feet), 
2  S  S  and  2  9  9  (De  Schauensee). 

Griscom  has  noted  a  trade  skin  from  Coban  which  he  refers  to  restricttu, 
but  the  San  Cristobal  bird  (noted  above)  eomes  from  within  a  few  miles 
of  Coban.  and  is,  without  question,  referable  to  zonatus.    It  is  a  trifle 

darker  rufous  on  the  abdomen  and  ha«  a  few  scattered,  small  spots  of  black 
on  the  flanks,  tluis  showing  a  slight  tendency  towards  the  lowland  form, 
but  is  much  nearer  to  the  rest  of  the  highland  series  {zonatus) . 

Heleodjrtes  zonatus  restrictus  Nelson. 

Auk,  1901,  p.  49  (Frontera,  Tabasco,  Mexico). 

Quirigua,  1  S  and  2  9  9,  March  6  and  April  2,  1915  (Rhoads  and 
Poole). 
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The  three  skins  listed  above  were  compared  by  Dr.  Friedman  with  a 
topot yj^ical  ?erie.-;  of  rcstrirtus  and  with  the  five  skins  from  Gavihm.  Feten, 
noted  by  \an  Tyne  as  being  rtstrictus,  but  not  typical  (Univ.  Mich.  Misc. 
Papers,  No.  27.  )).  35,  1933 j,  who  says  as  follows: 

*' The  birds  from  Gavilan,  Petcn  arc  considerably  smaller  than  either 
restrictus  or  zonatus.  In  color  they  arc  nearer  to  zonatus,  but  have  some 
small  black  si)ots  on  the  brownish  abdomen.  The  spots,  however,  are 
neither  as  large  or  as  numerous  as  in  restrictus.  The  brownish  color  of  the 
abdomen  is  fairly  light  and  bright  as  in  zonatuSj  not  dull  and  dusky  as  in 
restrictus.  The  wing  dimensions  of  these  Gavilan  birds  are  as  follows: 
male,  78,78,83;  female,  73  mm.  The  wings  of  eight  topotypical  restrictus 
are  as  follows:  male,  91  (type),  89,88,85;  female,  84,86,88,89  nmi. 

"  The  three  birds  from  Quirigua  are  restrictus,  but  are  less  marked  with 
blackish  on  the  abdomen  than  are  the  topotypes  of  that  form,  but  I  doubt 
if  any  useful  purpose  would  be  served  in  attempting  to  separate  them, 
especially  since  your  number  64230  is  quite  heavily  so  marked.  The  other 
two  might  well  be  considered  questionable. 

"  In  other  words,  I  think  that  your  birds  are  to  be  referred  to  restrictus 
and  not  to  zonatus.  Van  Tyne's  Feten  birds  may  form  an  undcscribed 
racial  groii])  characterized  by  small  size  and  the  pale  color  of  zonatus  with 
the  abdominal  spotting  of  restrictus.^' 

Thryophilus  pleurostictus  pleurostictus  (Sclater  and  Salvia). 

Thryothorus  pleurostictus  Sclater  and  Salvin,  Ibis,  1860,  p.  30  (Guatemala  ex  Skin- 
ner; Gualan  designated  by  Griscom). 

Gualan,  3  3  3  and  4  2  $ ,  Feb.  10  to  26,  1915  (Rhoads  and  Poole) ; 
Yzabal,  1  s  and  1  9 ,  1935  (De  Schauensee).  Locality  not  positive. 

Thryophilus  rufalbus  rufalbus  (Lafresnaye). 

ThrioDwnis  rufalbus  Lafresnaye,  Rev.  Zool..  1847,  p.  337  (Mexico). 

Quirigua,  1  $  ,  ]\Iarch  19,  1915  (Rhoads  and  Poole). 

Thryophilus  modestus  pullus  Ridgway. 

Proc.  Biol.  Soc.  Wash.,  XVI,  1903,  p.  1G7  (Huehiiolun,  Chiapas,  Mexico). 
Quirigua.  2  9  9,  March  19  and  April  2;  Gualan,  1  S,  Feb.  19,  1916 
(Rhoads  and  Poole);  Guatemala  City,  2  indet.,  1935  (De  Schauensee). 

Pheugopeditw  maculipectus  umbrinus  (Ridt^way). 

Thryothorus  maculipeclus  -irmbrinus  Ridgway,  Man.  N.  Amer.  Birds,  1887,  p.  552 

(Guatemala;  Vera  Paz  designated  by  Griscom). 

Quirigua,  2$  (5  ,  -1  9  9  and  1  mdet.,  ]\Iarcli  9  to  April  1,  1915  (Rlioads 
and  Poole). 

Pheugopedius  maculipectus  varians  Griscom. 

Proc.  Xf  \v  F,n<r.  Zonl.  C]\\h.  XIT.  19,10.  p.  7  (San  .Tn*o.  Guatemala). 
Moca,  1  3  ,  March  9,  1935  (De  Schauensee). 
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Troglodjrtes  musculns  intermedius  Gibanis. 

Troglodytes  intermedius  Cabanis,  Jour.  f.  Om.,  1860,  p.  407  (San  Jos6,  Costa  Rica). 

Coban,  1  6 ,  Feb.  21;  Tecpam  (7,200  feet),  1  $  and  1  indet.,  March  1, 
3,  1935  (De  Schauensee). 

Henicorhina  leucosticta  tropaea  Bangs  and  Peters. 

Bull.  Mu8.  Comp.  Zodl.,  LXVII,  No.  15, 1927,  p.  480  (La  Vizagua,  Ckrata  Rica). 

Quirigua,  4  ^  $ ,  1  $  and  1  indet.,  March  6  to  April  1,  1915  (Rhoads 
and  Poole) ;  Yzabal,  1  indet.,  1935  (De  Schauensee). 

Family  MIMIDAE 

Mimus  gilvus  gracilis  Cabanis. 

.\f{imu.s)  ijrncilis  Cabanis,  Miis.  Hcin.,  1,  January,  1851,  p.  83,  footnote  (Honduras). 
El  Rancho,  1  S,  Feb.  25,  1935  (De  Schauensee). 

Mr.  Griscom  has  pointed  out  (Distribution  of  Bird  Life  in  Guatemala, 
p.  300)  that  .1/.  g.  laivrencei  Ridgway  and  M.  g.  guatcjymJpJisis  Ridgway 
are  identical,  while  Van  Rossem  (Bull.  Mus.  Comp.  Zool.,  LXXVII,  No.  7, 
p.  400,  1934)  has  shown  that  both  of  these  names  are  synonyms  of  M.  gra- 
cilis of  Cabanis. 

Dnmetella  carolinensis  (Linnaeus). 

Mmcicaj)a  carolinensis  Linnaeus,  Syst.  Nat.,  I,  1776,  p.  328  (Virginia). 
Quirigua,  2  6  S  and  1  9,  March  1  to  15,  1915  (Rhoads  and  Poole); 
Coban  and  San  Cristobal,  2  $  9  ,  Feb.  19,  1935  (De  Schauensee). 

Melanotis  hypoleucus  Hartlaub. 

Rev.  Zool.,  1852,  p.  460  (Guatemala). 

San  Cristobal,  1  $ ,  Feb.  20;  Guatemala  City,  3  indet.,  1935  (De  Schau- 
ensee). 

Family  TUBDIDAE 

Turdiis  grayi  grasri  Bonaparte. 

Turdua  grayi  lionapartc,  P.ZS.,  1837,  p.  118  (Guatemala;  Alta  Vera  Paz  by  sub- 
sequent designation). 

Gualan  and  Zacapa,  4  9$,  Feb.  12  to  25,  1915  (Rhoads  and  Poolc'* ; 
San  Cristobal,  1  S,  Feb.  19;  Marajuma,  1  9,  Feb.  23,  1935  (De  Schau- 
ensee). The  San  Cristobal  bird  is  a  topotype,  that  locality  being  in  Alta 
Vera  Paz. 

Turdus  grayi  umbrinus  Griscom. 

Amer.  Mus.  Novit.,  No.  438,  1930,  p.  3  (Finca  El  Cipres,  near  Mazateuango,  Pacific 
slope,  Guatemala). 

Patulul  (1,000  ft.) ;  El  Zapote  (2,500  ft.) ;  below  Alotenango  (4,000  ft.) ; 
Moca  (3,100  ft.),  3  ^  ^  and  1  9,  Feb.  8  to  March  8,  1935  (De  Schau- 
ensee) ;  Quirigua,  1  3  and  1  9 ,  March  3  and  April  2,  1915  (Rhoads  and 
Poole). 
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The  two  skins  from  Quirigua  are  identical  in  color  with  the  four  from 
the  Pacific  slope,  but  are  slightly  smaller  wing  120;  9  117  mm.). 
There  is  also  1  S  from  Lancetilla,  Honduras  (Caribbean  slope)  which  is 
the  same  as  the  two  Quirigua  birds  (wing,  115.5  mm.).  Therefore,  it  seems 
that  Mr.  Griscom's  restriction  of  umbrintia  to  the  Pacific  slope  is  erroneous. 
It  apparently  nuKics  over  the  Pacific  slope  up  to  not  less  than  4,000  feet, 
and  over  the  humid  lowlands  of  the  Caribbean  watershed.  The  slightly 
smaller  size  does  not  seem  to  be  of  sufficient  value  to  separate  these  eastern 
birds  from  umbrinitSf  but  it  leaves  the  distribution  of  that  race  in  a  very 
peculiar  situation. 

Turdus  infuscatus  (Lafresnaye). 

Mernla  infuscata  LafresDaye,  Rev.  Zool.,  1844,  p.  41  (Mexico). 

San  Augustin,  Acazaguastlan,  1  $  ,  1935  (De  Schauensee) . 

Turdus  rufitorques  Hartlaub. 

Rev.  Zool.,  1844,  p.  214  (Guatemala). 

Sta.  Elena  (8,500  feet),  2  S  i  and  3  9  $,  Feb.  28,  1935  (De  Schau- 
ensee) . 

Hylocichla  mustelina  (Gmelin). 

Turdiu  mustelinus  Gmelin,  Syst.  Nat.,  I,  1788,  p.  817  (New  York). 

Quirigua,  1  S  and  1  9,  March  27  and  April  1,  1915  (Rhoads  and 
Poole). 

Hylocichla  ustulata  ustulata  (Nuttall). 

Turdus  nsiulahis  Xuttall,  Man.  Om.  U.  8.  and  Canada,  Land  Birds,  1840,  p.  830 

(Columbia  Rixcr). 

Volcan  de  Acateiiantro.  Antigua  and  Moca,  3  S  3  and  1  9 ,  Feb.  12  and 
^laich  8.  *\93o  (De  Schauensee). 

Catharus  dryas  dryas  (Gould). 

MalacocichJa  dryas  Tiould,  P.Z.S.,  1854,  p.  285  (Guatemala). 

Guatemala,  2  ^  ^  (?),  1935  (De  Schauensee). 

Sialia  sialis  guatemalae  Ridgway. 

Proc.  U.  S.  Nat.  Mus..  V.  1882.  p.  13  (Guatemala). 

Coban,  1  $ ,  Feb.  18  and  Tecpam,  Feb.  27,  1935  (De  Schauensee). 

Family  VIEEONIDAE 

Vireo  flavoviridis  flavoviridis  (Cassin). 

Vireosylva  flavoviridis  Ca^sin.  Proo.  .\cad.  Nat.  Sci,  i'hila.,  V,  1851,  p.  152  (Panama). 

Guatemala  City,  1  indet.,  1935  (De  Schauensee). 

Vireo  gilvus  swainsoni  Baird. 

Virco  swainsoni  Baird,  Reports  of  Explorations  and  Surveys  for  R.R.  from  Miss. 
River  to  Pacific  Ocean,  IX,  1858,  p.  336  (Petaluma,  Sonoma  Co.,  California). 

Below  Alotenango  and  El  Zapote,  2  $  9 ,  Feb.  8  and  10,  1935  (De 

Schauensee) . 
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Vireo  flavifrons  Vieillot. 

Ois.  Auu'v.  Sept.,  I,  1807,  p.  85  (United  States). 

GualcUi,  2  9  $  and  2  indet.;  Quirigua,  1  $  ,  Feb.  11  to  March  22,  1915 
(Rhoads  and  Poole) ;  Aloca,  1  S  ,  Marcli  6,  1935  (De  Schauensee). 

Vireo  solitarius  solitarius  (Wilson). 

Muscica/xi  soUtana  Wilson,  Anicr.  Orn.,  II.  1810,  p.  143  (near  Philadelphia). 

Zacapa  and  Gualan,  2  indet.,  Feb.  11  to  March  22,  1915  (Rhoads  and 
Poole) ;  Volcan  dc  Acatenango  and  Coban,  2  $  $  and  1  $  ,  Feb.  11  to  21, 
1935  (De  Schauensee). 

Vireo  belli  belli  Audubon. 

Vireo  BelUi  Audubon,  Birds  Amor.,  VII,  1844,  p.  333  (Fort  Union,  Dakota). 

Gualan,  1  9,  Feb.  11,  1915  (Rhoads  and  Poole). 

Vireo  huttoni  vulcani  Griscom. 

Amer.  Mus.  Xovit.,  No.  438,  1930,  p.  3  (Quel zaltoiiango,  8.500  feet,  Guatemala). 

Santa  Elena  (8,500  ft.),  1  $ ,  Feb.  28,  1935  (De  Schauensee). 

Hylophilns  ochraceiceps  ochraceiceps  Sdater. 

HylophUwt  ochraceiceps  Sdater,  P.ZJ3.,  1859,  p.  375  (Playa  Vicente,  Oaxaca,  Mexioo). 
Yzabal,  1  ^  1935  (De  Schauensee). 

Family  CYCLA&HIDAE 

Cyclarhia  flaviventris  nicaraguae  Miller  and  Griscom. 

Amer.  Mus.  Novit.,  No.  183,  1925,  p.  6  (Matagalpa.  Nicaragua). 

Guatemala  City,  1  $  and  1  indet.,  March  12,  1935  (De  Schauensee). 

Family  PTILOGONATIDAE 

PtUogonys  cinereus  molybdophanes  Ridgway. 
Man.  N.  Amer.  Birds,  1887,  p.  464  (Guatemala). 

Chichoy  f  10,000  ft.).  Santa  Flena  (8.500  ft.)  and  Coban  (4,000  ft.), 
3  ^  ^  and  1      Feb.  21  to  March  1,  1935  (De  Schauensee). 

1  aniily  COMPSOTHLYPIDAE 

Mniotilta  varia  (Linnaeus). 

Mntarilla  7'aria  Linnaeus,  Syst.  Nat..  I.  17GG,  p.  333' (Santo  Domingo). 
Qnirigua,  1  S  ,  March  25,  1915  (Rhoads  and  Poole). 

Hdmitheros  vermivorus  (Gmelin). 

Motacilla  vermivora  Gmelin,  Syst.  Nat.,  I,  1788,  p.  951  (Pennsylvania). 

Quirigua,  2  $  $ ,  March  24  and  April  2,  1915  (Rhoads  and  Poole). 

Vermivora  peregrina  (Wilso»). 

Sylvia  peregrina  Wilson,  Amer.  Om.,  IV,  1811,  p.  83  (Cumberland  River,  Ten- 
nessee). 


Copyrighted  material 


444 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  LXXXVII 


Gualan,  1  S  .  Feb.  13,  1915  (Rhoads  and  Poole) ;  San  Cristobal,  1  $  , 
Feb.  19;  Moca,  2  indet.,  March  8;  Marajuma,  1  S,  Feb.  20,  1935  (De 
Schaiiensec) . 

Compsothlypis  pitiayumi  inornata  (Baird). 

Panda  inurnala  Baird,  Rev.  .\iner.  Birds,  I,  ISGl,  p.  169  (Choctum,  Guatemala). 

Quirigua,  1  $  ,  April  1,  1915  Uihoads  and  Poole). 

Dendroica  aestiva  aestiva  (Gmclin). 

Motacilla  acslli'a  Gmolin,  Syst.  Nat.,  I,  1789,  p.  996  (Canada). 

Quirigua  and  Guaian,  2  $  6 ,  Feb.  12  and  March  8,  1915  (Rhoads  and 

Poole). 

Dendroica  aestiva  sonorana  Brewster. 

Auk,  1888,  p.  137  (Oposura,  Sonora,  Mexico). 

Gualan,  2  ^  5  and  2  $  $ ,  Feb.  11  to  26,  1915  (Rhoads  and  Poole). 

Dendroica  aestiva  rubiginosa  (Pallas). 

Motacilla  rnbighiosa  Pallas.  Zooiir.  Bosso-Asiatica,  I,  1826,  p.  496  (Sitka,  Alaska). 
San  Cristobal,  1  $ ,  Feb.  20,  1935  (De  Schauensee). 

Dendroica  coronata  coronata  (Linnaeus). 

Motacilla  coronata  Linnaeus,  Syst.  Nat.,  12th.  ed.,  1, 1766,  p.  33  (near  Philadelphia, 

Pennsj^lvania). 

Gualan.  2  $  9.  Feb.  23  and  26,  1915  (Rhoads  and  Poole);  San  Cris- 
tobal, 1  $  and  1  $,  Feb.  20,  1935  (De  Schauensee). 

Dendroica  auduboni  nigrifrons  Brewster. 

Dendroica  nif/rifrons  Brewster,  Auk,  1889,  p.  94  (Pinos  Altos,  Chihuahua,  Mexico). 

Santa  Elena  (8.500  ft.),  1  $  ,  Feb.  28,  1935  (De  Schauensee). 

Dendroica  magnolia  (Wilson). 

Sylvia  magnolia  Wilson,  Amer.  Orn.,  Ill,  ISU,  p.  63  (eastern  U.  S.). 
Gualan  and  Quirigua,  4$  $  and  2  $  9  ,  Feb.  9  to  April  2,  1915  (Rhoads 
and  Poole) ;  Moca,  1  S ,  March  8,  1935  (De  Schauensee). 

Dendroica  pennsylvanica  (Linnaeus). 

Motacilla  pennsylvanica  Linnaeus,  Syst.  Nat.,  I,  1766,  p.  333  (near  Philadelphia, 

Pennsylvania). 

Quirigua,  1   "  .  March  7,  1915  (Rhoads  and  Poole). 
Dendroica  graciae  decora  Ridgway. 

Dendroica  graciae  var.  decora  Ridgway,  Amer.  Nat.,  VII,  1873,  p.  608  (Belize,  Brit. 
Honduras). 

Quirigua,  1  $  and  1  9 ,  March  25  and  29,  1916  (Rhoads  and  Poole). 

Dendroica  virens  virens  (Gmelin). 

Motacilla  virens  Gmelin,  Syst.  Nat.,  I,  1789,  p.  985  (Philadelphia,  Pa.). 

Coban,  San  Cristobal  and  Moca,  4  $  S  and  4  $  $  ,  Feb.  11  to  March 
6,  1935  (De  Schauensee).   This  species  was  not  taken  anywhere  in  the 
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lowlands  by  either  Rhoads  and  Poole  or  the  junior  author.  All  of  the 
skins  noted  above  were  taken  above  3,000  feet  (also  noted  by  Griscom). 
In  the  highlands  they  were  one  of  the  commonest  birds. 

Dendroica  occidentalis  (Townsend). 

Sylvia  occulenlalis  Townsend,  Jour.  Acad.  Nat.  Sci.  Phila.,  VII,  1837,  p.  190  (near 

Ft.  Vancouver,  Washington). 

San  Cristobal,  1  S  ,  Feb.  21,  1935  (De  iSchauensee) . 

Dendroica  townsendi  (Townsend) 

Sylvia  Lownsendi  Townsend,  Jour.  Acad.  Nat.  Sci.  Phila.,  Vii,  lb37,  p.  191  (near 
Ft.  Vancouver,  Washington). 

Guatemala  City,  Antigua  and  Santa  Elena  (5,000  to  8,500  ft.),  2  6  S 
and  2  $  9,  Feb.  9  to  March  13,  1935  (De  Schauensee). 

Sdunis  anrocapillus  (Linnaeus). 

MotadUa  aurocttpiUa  Linnaeus,  Syst.  Nat.,  I,  1766,  p.  334  (near  Philadelphia.  Penn- 
sylvania). 

Quihgua,  1  $,  March  15,  1915  (Rhoads  and  Poole). 

Seiunu  motacilla  (Vieillot). 

Turdtia  motacilla  Vieillot,  Ois.  Amer.  Sept.,  II,  1807,  p.  9  (Kentucky). 
Gualan,  1  6 ,  Feb.  17,  1915  (Rhoads  and  Poole). 

Seinms  noveboracensis  noveboracensis  (Gmelin). 

Motacilla  noveboracensis  Gmelin,  Syst.  Nat.,  I,  1789,  p.  958  (Louisiana  and  New 
York). 

Quirigua  and  Gualan,  2  $  S ,  Feb.  22  and  March  6,  1915  (Rhoads  and 
Poole). 

Oporomis  formosos  (Wilson). 

Sylvia  formosa  Wilson,  Amer.  Orn.,  Ill,  1811,  p.  85  (Kentucky). 

Quirigua,  1  $,  March  27,  1915  (Rhoads  and  Poole). 

Oporornis  tolmiei  (Townsend). 

Sylvia  tohnici  Townscjnd,  Xarr.  .Juura.  RodQr  Mts.,  1839,  p.  343  (Columbia  River, 

near  Ft.  Vancouver,  Washington). 

Alotonango  and  Patulul,  1  $  and  1  ? ,  Feb.  8  and  March  7,  1935  (De 

Schauensee). 

•Geothlypis  trichas  brachydactyla  (Swainson). 

Trichaa  brachydactylus  Swainson,  Anim.  in  Menag.,  1838,  p.  295  (northern  Prov- 
inces of  the  United  States). 

Quirigua  and  Gualan,  2^^,19  and  1  indet.,  Feb.  25  to  March  8, 

1915  (Rhoads  and  Poole) ;  Coban  and  Guatemala  Cit} ,  2  S  $  and  1  $ , 

Feb.  18  to  March  14,  1935  (De  Schauensee). 

Icteria  virens  virens  (Linnaeus). 

Twrdus  virens  Linnaeus,  Syst.  Nat.,  I,  1758,  p.  171  (Carolina). 

Quirigua  and  Gualan,  1^,299  and  1  indet.,  Feb.  19  to  March  29, 
1915  (Rhoads  and  Poole). 
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WUsonia  citrina  (Boddaert), 

Miiscicapa  citrina  Boddaert,  Tabl.  PI.  Enl.,  1783,  p.  41  (Louisiana). 

Quirigua,  2  $  6 ,  March  10  and  11,  1915  (Rhoads  and  Foole). 

Wilsonia  pusilla  pusilla  (Wilson). 

Muscicapa  pusilla  Wilson,  Amer.  Om.,  Ill,  1811,  p.  103  (southern  States). 

Quirigua,  1^  and  1  9  ,  March  3  and  April  2,  1915  (Rhoads  and  Poole) ; 
Tecpam,  Alotenango  and  Volcan  de  Acatenango,  'S  6  6  and  1  $  ,  Feb.  11 
to  March  28,  1935  (De  Schauensee).   Very  common  in  the  highlands. 

Wilsonia  pusilla  chiyseola  Ridgway. 

Birds  of  Xortli  and  Mid.  Amer.,  1902,  p.  714  (Red  Bluff,  California). 

Moca,  Volcan  de  Acatenango  and  Alotenango,  3  ^  ^ ,  Feb.  8  to  March 
8,  1935  (De  Schauensee). 

Setophaga  ruticilla  (Linnaeus). 

MotaciUa  nUiciUa  Linnaeus,  Syst.  Nat.,  I,  1758,  p.  186  (Vizginia). 
Quirigua,  1  ^ ,  March  8,  1915  (Rhoads  and  Poole). 

Setophi^  picta  guatemalae  Sharpe. 

Setophaga  picta  subq)ecies  guatemalae  Sharpe,  Cat.  Birds  Brit.  Mus.,  X,  1886,  p.  417 

(Guatemala). 

Tecpam  (7.200  ft.)  and  Santa  Rosa,  2  ^  ^,  Feb.  22  and  March  2, 

1935  (De  Schauensee). 

Myioborus  miniatus  flammeus  (Kaup). 

Setophaga  fiammea  Kaup,  P.Z^.,  1851,  p.  50  (Guatemala;  Alta  Vera  Paz  desig- 
nated by  Griscom). 

Cohan,  3  5  5  and  1  9  ,  Feb.  18  to  21,  1935  (De  Schauensee). 

Myioborus  miniatus  intermedius  Hartlaub. 

Setophaga  intermedia  Hartlaub,  Rev.  et  Mag.  Zool.,  1852,  p.  5  (Guatemala;  Pana- 
jachel,  western  Guatemala,  designated  by  Griscom). 

Volcan  de  Acatenango  and  Moca,  2  ^  $  and  1  9 ,  Feb,  11  to  March  9, 
1935  (De  Schauensee). 

Idiotes  salvini  (Cherrie). 

Basilcutcrus  salvini  Cherrie,  Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p.  342  (Coban,  Vera 
Paz,  Guatemala). 

Alotenango  and  Guatemala  City,  2  $  ^ ,  Feb.  9  and  March  14,  1935 
(De  Schauensee). 

Idiotes  nififrons  rufifrons  (Swainson). 

Setophaga  nififrons  Swainson,  Anim.  in  Menag.,  1838,  p.  291  (Mexico;  Real  Ariba, 

Vera  Cruz  designated  by  Todd). 

Guatemala  City,  1  S  ,  March  14,  1935  (De  Schauensee). 

We  follow  Griscom  in  his  treatment  of  this  species.  The  bird  listed 
above  is  certainly  quite  different  from  the  two  skins  of  /.  salvini,  which  are 
entirely  yellow  below,  while  this  bird  has  the  median  portion  of  the  abdomeD 
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u'hitisli  and  flanks  dark  olivaceous,  while  tiie  pileum  is  paler  chestnut  and 
the  back  more  brownish  olive. 

Ergaticus  versicolor  (Sah  in). 

Cardellina  versicolor  Salvin,  P.Z.lS.,  1863,  p.  188  (Volcan  de  Fiago). 

Chichoy  and  Santa  Elena,  2  6  6  and  1  9 ,  Feb.  28  and  March  1,  1935 
(De  bchauensee). 

Family  FKINGILLIDAE 

Hedymeles  ludovicianus  (Linnaeus). 

Loxia  ludoviciana  Linnaeus,  Syst.  Nat.,  I,  1766,  p.  306  (Louisiana). 

Gualan,  15  and  1  9  ,  Feb.  19  and  24,  1915  (Rhoads  and  Foole) ; 
Patulul,  1  $,  March  7,  1935  (De  Schauensee). 

Guiraca  caerulea  caerulea  (Linnaeus). 

Loxia  caerulea  Linnaeus,  Syst.  Xat.,  1,  1758,  p.  175  (Carolina). 

Quirigua  and  Gualan.  2  6  6,  Feb.  19  and  24,  1915  (Rhoads  and  Poole); 
El  Rancho,  Guatemala  City  and  Acatenango,  1  6  and  2  8  9,  Feb.  9  to 
March  12,  1935  (De  Schauensee). 

Guiraca  caerulea,  subsp. 

Gualan,  2  ^  ^  and  3  $  9 ,  Feb.  13  to  26,  1915  (Rhoads  and  Poole). 
We  have  not  been  able  to  satisfactorily  identify  these  birds. 

Cyanocompsa  cyanoidei  concreta  (Du  Bus). 

Cyanoloxia  concreta  Du  Bus,  Bull.  Acad.  Roy.  Brux.,  XXII,  1855,  p.  150  (Mexico). 
Quirigua,  4  ^  ^  and  1  9,  March  3  to  23,  1915  (Rhoads  and  Poole). 

Oryxoborus  funereus  f unereus  Sclater. 

Orytoborus  funeretu  Sclater,  F2iJ^.,  1859,  p.  378  (Suchapam,  Oaxaca,  Mexico). 
Yzabal,  1  S ,  1935  (De  Schauensee) . 

Sporophila  morelleti  morelleti  (Bonaparte). 

Spermophila  morelleti  Bonaparte,  Consp.  Gen.  Ave.,  I,  1850,  p.  497  (Peten,  Guate- 
mala. Locality  on  type  label,  as  per  Van  Rossem). 

Qurigua,  ^66  and  2  9  9 ,  March  3  to  22,  1915  (Rhoads  and  Poole) ; 
Yzabal,  1  $ ,  1935  (De  Schauensee). 

Sporophila  mntanda  Griscmn. 

Sporophila  morelleti  mutonda  Grisconi.  Ainer.  Mus.  Novit.,  No-  438,  1830,  p.  7 

(Hacienda  California,  near  Ocos,  Pacific  slope,  Guatemala). 

Quiripua,  1  6  and  1  9,  March  20,  23.  1915  (Rhoads  and  Poole); 
Moea,  Guatemala  City  and  above  Amatitlan,  1  6  and  2  9  9,  Feb.  9  to 
March  8,  1935  (De  Schauensee). 

Mr.  (iri.-com  has  desci'ibed  this  bird  as  a  subsi)ecies  of  S.  morelleti, 
with  which  we  cannot  agree,  according  to  the  material  before  us.  He  has 
given  its  range  as  onbj  western  Guatemala,  while  we  have  a  fully  adult, 
well  marked  specimen  from  Quirigua,  taken  with  morelleti,  and  another 
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from  Guatemala  City  (on  the  divide).  Mr.  Griscom  further  states  that 
the  female  is  inseparable  from  that  of  moreUetif  but  we  believe  it  may  be 
distinguished  by  the  larger,  more  swollen  and  darker  colored  bill.  We  have 

two  females  from  Qiiirigua  (presumably  typical  inorelleti)  which  have  the 
bill  much  smaller  and  decidedly  brownish,  paler  below,  while  three  other 
females  (Quirigua,  Moca  and  above  Amatitlan)  have  a  larger,  blackish 
horn-colored  bill.  Two  of  these  (Moca  and  Amatitlan)  arc  from  the  Pacific 
slope,  in  the  known  range  of  mutanda,  and  have  the  bill  exactly  as  the 
single  female  from  Quirigua.  Therefore  it  seems  logical  to  suppose  that 
mutanda  must  be  either  a  distinct  species  or  nothing  at  all  but  a  color 
phase  of  morcUeti,  the  latter  supposition  being  quite  contrary  to  our  belief. 

Volatinia  jacarini  atronitens  Todd. 

Pioc.  Jiiol.  Soc.  Wash.,  XXIII,  1920,  p.  72  (Campcdie,  Mexico). 

Quirigua  and  Gualan,  6  ^  ^  and  2  $  9 ,  Feb.  24  to  March  25,  1915 
(Rhoads  and  Poole). 

Saltator  atriceps  atriceps  (Lesson). 

Tanagra  (SaUator)  atriceps  Lesson,  Cent.  Zoo!.,  1S30.  p.  2US  (Mexico). 

Guahui,  2  S  S  and  3  9  9  ,  Feb.  17  to  26,  1915  (Rhoads  and  Poole); 
Alotenango,  1  6  ,  Feb.  9,  1935  (De  Schauensee) . 

Saltator  magnus  magnoides  Lafrcsnaye. 

Saltator  magnoides  Lafresoaye,  Hev.  Zool.,  1844,  p.  41  (Mexico ;  error,  southeastern 
Guatemala  designated  by  Peters). 

Quirigua,  1  3  and  2  ?  $ ,  March  5  to  April  1,  1915  (Rhoads  and 

Poole). 

Saltator  grandis  grandis  (Lichtenstcin). 

Tan(X(jm  qrniviifi  Lichtonstein,  Prci.s-Verz.  Mox.  V051.,  1831,  p.  2  (Mexico). 

Gu.ilan,  1  $,  Feb.  11,  1915  (Rhoads  and  Poole). 

Saltator  grandis  hesperus  Griscom. 

•  Amor.  Mus.  Xo\  it.,  Xo.  438,  1930,  p.  8  (San  Jose,  Cluatemala). 
El  Zapote  and  Amatitlan,  1  $  and  1  9  ,  Feb.  10  and  March  2,  1935 
(De  Schauensee). 

This  is  a  i)oorly  marked  race,  although  in  series  it  may  be  more  obvious. 

Spinas  notatus  notatus  (Du  Bus). 

CanlndU  notalus  Du  Bvis.  Bull.  Acad.  Roy.  Belg.,  XIV,  1847,  p.  106  (Mexico). 

Antigua,  1  6  ,  Feb.  13,  1935  (De  Schauensee). 

Spinus  psaltria  croceus  Jouy. 

Pioc.  U.  S.  Xat.  Mus.,  XVI,  1894,  p.  780  (Panama). 

Panajacliol.  1  9  ,  Feb.  13;  Guatemala  City,  1  9  ,  1935  (De  Schauensee), 

Aimophila  ruficauda  connectens  Griscom. 

Amer.  Mus.  Novit.,  No.  438,  p.  9,  1930  (Progreso,  Guatemala). 
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Qualan  2^^,29$  and  20  0,  Feb.  11  and  12,  1916  (Rhoads  and 
Poole) ;  £1  Rancho,  1  d ,  Feb.  17,  1935  (De  Schaueneee). 

Aimophila  ntfeaceai  gigas  Griscom. 

Amer.  Mus.  Novit.,  No.  488,  1980,  p.  9  (Nebaj,  Quiche,  Guatemala). 
Guatemala  City,  1  s  ,  March  14,  1935  (De  Sohauensee) . 

Aimophila  botterii  sartorii  Ridgway. 

AimophUa  sartorii  Ridgway,  Auk,  XY,  1898,  p.  227  (Huatusco,  near  Mirador,  Vera 
Cnis,  Mexico). 

Guatemala  City,  1  0, 1935  (De  Schauensee). 

This  bird  is  slightly  darker  than  four  skins  of  botterii  (with  whieh  it 
was  compared),  both  above  and  below,  and  is  probably  referable  to  sartorii^ 
although  it  may  possibly  be  the  same  as  the  single  bird  which  Mr.  Griscom 
refers  to  from  Antigua  (Distribution  of  Bird  Life  in  Guatemala,  p.  362) . 

Zonotrichia  capendw  septentrionalis  Griscom. 

Amer.  Mus.  Novit.,  No.  438, 1990,  p.  12  (Chidiicastenango,  Guatemala). 
Tecpam,  4  $  $ ,  March  3,  1935  (De  Schauensee). 

llelotpiza  lincolni  lincolni  (Audubon). 

FringiBa  Uncohm  Audubon,  Om.  Biogr.,  11,  1834,  p.  539  (Labrador). 

Tecpam,  1  i ,  March  2,  1935  (De  Schauensee) ;  Quirigua,  1  $ ,  March 
15,  1915  (Rhoads  and  Poole). 

Patserina  ciris  ciris  (Linnaeus). 

Emheriza  cnis  Linnaeus,  Syst.  Nat.,  1,  1758,  p.  179  (Carolina). 

Gualan  and  Quirigua,  7  S  i  and  4  $  9 ,  Feb.  10  to  March  29,  1915 
(Rhoads  and  Poole) ;  Alotenango  and  Patulul,  2  $  3 ,  March  7  and  Feb. 
10,  1935  (De  Schauensee). 

Passerina  qiranea  (Linnaeus). 

Tanagra  cyanea  Linnaeus,  Syst.  Nat.,  1, 1766,  p.  315  (South  Carolina). 

Gualan  and  Quirigua,  7  i  i  and  5  9  9,  Feb.  5  to  March  29,  1915 

(Rhoads  and  Poole);  Antigua,  Amatitlan  and  San  Cristobal,  2i  i  and 
1  9 ,  Feb.  14  to  March  1,  1935  (De  Schauensee). 
A  very  common  migrant  at  every  locality  visited. 

Patserina  veraicolor  purporascens  Griscom. 

Amer.  Mvis.  Novil,,  Xo.  43.S.  1930,  p.  12  (Pronicso.  Cuatcmala). 
Gualan,  2  i  $ ,  Feb.  17,  1915  (Rhoads  and  Poole). 

PfpQo  naculatiui  repetens  Griscom. 

Amer.  Mus.  NoWt.,  No.  488, 1930,  p.  12  (Zanson,  western  Guatemala). 
Tecpam,  1  ^ ,  March  3,  1935  (De  Schauensee) . 

Mdoaone  biarcuatnm  (Pr^ost). 

Pyrgita  hiareuatum  Prevoet,  Vay,  Venus,  Ois.,  1846,  PI.  vi  (Guatemala). 

Guatemala  City,  Amatitlan,  2s  S  and  19,  March  1  and  12,  1935 
(De  Schauensee). 
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Arremonops  striaticeps  chloronotus  (^bahin). 

Embemagra  chloronota  Salviu,  F2iS.,  1861,  p.  202  (Choctum,  Vem  Paz,  Guate- 
mala). 

Quirigua,  2S  S ,  1 9  and  3  O  March  10  to  19,  1915  (Rhoads  and 
Poole) ;  Yzabal,  1  O,  1935  (De  Schauensee). 

Arremonops  aurantiirostris  saturatns  Cherrie. 

Proc.  U.  S.  Nat.  Mus.,  XIV,  1891,  p.  345  (Choctum,  Vera  Pat,  Guatemala). 
Quirigua,  4  9  $  and  1  O,  March  6  to  23,  1915  (Rhoads  and  Poole). 

Atlapetes  gutturalis  griseipectus  Dwight  and  Griscom. 

Amer.  Mus.  Novit.,  No.  16,  1921,  p.  3  (Quezaltenango,  Guatemala). 
Guatemala  City,  3  O  O,  1935  (De  Schauensee). 

Family  COEBEBIDAE 

Diglossa  baritula  montana  Dearborn. 

Diglusna  monluna  Dearborn,  Field  Mus.  Publ.  125,  1907,  p.  125  (Sierra  Santa  Elena, 
9500  feet,  near  Tecpam,  Guatemala). 

Chichoy  (10,000  ft.),  1  3,  March  1,  1935  (De  Schauensee).  This 

specimen  is  a  topotype. 

Cyanerpes  cyaneus  cyaneus  (Linnaeu.s). 

Ccrthia  cyanea  Linnaeus,  Syst.  Nat.,  I,  1766,  p.  186. 

Quirigua,  7  $  6  ,  March  25  to  29,  1915  (Rhoads  and  Poole);  Moca  and 
Coban,  6^5  and  5  ?  ?  ,  Feb.  18  to  March  9,  1935  (Dc  Schauensee). 

The  only  two  inales  from  Moca  which  are  in  full  plumage  are  a  trifle 
darker  blue  (more  purplish)  both  above  and  below  than  the  Quirigua 
specimens. 

Family  IHILAUPU)A£ 

Tanagra  elegantissuna  (Bonaparte). 

Pipra  elegarUisama  Bonaparte,  PJZJS.,  1837,  p.  112  (Mexico). 

Volcan  de  Acatenango  (6,000  ft.),  2  ^  d  and  2  9  $ ,  Feb.  10,  11,  193& 
(De  Schauensee). 

Tanagra  affinis  Lesson. 

Rev.  Zool.,  1842,  p.  175  (Realejo,  Nicaragua). 

Gualan,  5  ^  ^  and  1  9 ,  Feb.  11  to  25,  1915  (Rhoads  and  Poole). 

Tanagra  lauta  lauta  Bangs  and  Penard. 

Bull.  Mus.  Comp.  Zooi.,  XLIII.  No.  2,  1919,  p.  36  (new  name  for  Euphonia  hinm- 

dinacea  Sah  in  :ind  Godman). 

Gualan,  1  9 ,  Feb.  24,  1915  (Rhoads  and  Poole). 

Tangara  larvata  larvata  (Dn  Bus). 

CcdUate  larvata  Du  Bus,  Esquiss.  Qm.,  1845,  PI.  IX  (Tabasco,  8.e.  Mexico). 
Quirigua,  1  S  ,  March  25, 1915  (Rhoads  and  Poole). 
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Thraupis  cana  diaconus  (Lesson). 

Tanagru  diuconus  Lesson,  Rev.  Zool.,  1842,  p.  175  (Realejo.  Nicaragua). 
Quirigiia,  3  o  o  ,  March  13  to  20,  1915  (Rhoads  and  Poole). 

Thraupis  abbas  (Lichtenstein). 

Tanayia  ubhati  Lichtcnsleiu,  Preis-Verz.  Mex.  Vog.,  1831,  p.  2  (Oaxaca,  Mexico). 

El  Pilar  and  Quirigua,  2  S  $  and  2  $  9  ,  March  13  to  20,  1915  (Rhoads 
and  Poole);  El  Zapotc,  1  $  and  1  ?,  Feb.  10;  San  Cristobal,  1  $,  Feb. 
19,  1935  (De  Schauensee). 

Ramphocelus  passerinii  passerinii  Bonaparte. 

lianiphocelus  passerinii  Bonaparte,  Antologia,  1S31,  No.  130,  p.  3  (Mexico). 

Quirigua,  5^6  and  2  $  $ ,  March  11  to  April  2,  1915  (Rhoads  and 
Poole). 

Piranga  rubra  rubra  (Linnaeus). 

Frinyilla  rubra  Linnaeus,  Syst.  Nat.,  I,  1758.  p.  181  (Carolina). 

Quirigua  and  Gualan,  Q  $  S  and  3  9  9,  Feb.  9  to  March  29.  1915 
(Rhoads  and  Poole) ;  Volcan  de  Acatenango  (6,000  ft.)  and  San  Cristobal, 
2  S  S  ,  Feb.  11  to  20,  1935  (De  Schauensee). 

Piranga  ludoviciana  (Wilson). 

Tanagra  ludoviciana  Wilson,  Amer.  Orn.,  Ill,  1811,  p.  27  (Louisiana). 
Patulul,  Modi.  Alotenango,  Antigua  and  Chichoy  (800  to  10,000  ft.), 
4iS  $  and  5?  ?  ,  February  and  March,  1935  (De  Schauensee). 

Piranga  flava  figlina  Salvin  and  Godman. 

Pyranga  figliva  Sah  in  and  Godman,  Biol.  Cent.  Amer.,  I,  1883,  p.  293  (Manatee 

River.  British  Honduras). 

Quirigua,  1  9,  March  9,  1915  (Rhoads  and  Poole). 

Piranga  leucoptera  leucoptera  Trudeau. 

Pi/i(in(ia  leucoptera  Trudeau.  Jour.  Acad.  Nat.  Sci.  Phila.,  VII,  1839,  p.  190  (Mexico). 

Moca,  1  6  .  ^Tarch  6,  1935  (De  Schauensee). 

Habia  salvini  salvini  (Berlcpsch). 

Phoenicothraupis  salvini  Berlejjsch,  Ibis,  1883,  p.  487  (Guatemala. — Alta  Vera  Pa« 
designated  by  Griscom). 

Quirigua,  5S  S  and  3  9$,  March  9  to  23,  1915  (Rhoads  and  Poole) ; 
Ysabal,  1  S  and  1  9,  1935  (De  Schauensee). 

We  were  at  a  loss  to  determine  to  which  race  these  birds  belonged  and 
accordingly  sent  our  whole  series  of  Central  American  skins  of  H.  salvini 
to  Mr.  Ludlow  Griscom,  with  the  hope  that  with  the  additional  material 
in  the  Museum  of  Comparative  Zoology  he  could  clear  up  the  matter  for  us, 
and  we  take  pleasure  in  giving  his  comments  on  this  material: 

"Habia  salvini  is  in  need  of  thorough  revision,  but  material  for  an 
adequate  job  is  (as  yet)  non-existent  in  this  country.  The  type  of  the 
species  from  "  Guatemala  "  is  in  the  Berlepsch  collection  at  Frankfurt. 
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While  I  restricted  tiie  type  locality  to  Vera  Paz  on  the  ground  that  the 
ciiances  were  100  to  1  that  the  type  is  a  Vera  Paz  trade  skin,  this  must 
sometime  be  definitely  settled  by  comparing  the  type  with  authentic  speci- 
mens of  the  various  subspecies  which  occur  in  Guatemala. 

"At  the  time  I  wrote  my  'Birds  of  Guatemala'  my  littoraUa  record 
from  Los  Amates  was  based  on  the  two  specimens  collected  by  Dearborn, 
who  stated  that  he  had  compared  them  with  authentic  specimens  of  littoralU 
and  found  them  to  be  identical.  Your  series,  however,  from  the  same 
region  is  absolutely  inseparable  from  what  is  passing  as  scUvvni.  It  will  be 
apparent,  therefore,  that  either  Dearborn  was  mistaken  when  comparing 
his  birds,  or  that  there  is  no  such  thing  as  littoralis^. 

"  The  Yucatan  race  is  very  distinct  from  the  last  two  {discolor  and 
salvini) ,  and  the  cliaraoters  attributed  to  it  are  entirely  correct.  It  was 
originally  sui)posed  to  be  confined  to  the  tip  of  the  Yucatan  Peninsula,  hut 
it  is  now  definitely  settled  that  birds  from  northern  Pcten  in  Guatemala 
are  pcnin.vdnris,  as  is  also  the  series  in  this  ^luseum  collected  by  Peters 
at  Camp  Mengel,  Quintana  Roo,  just  west  of  the  British  Honduras  line. 
y\y  root  n>:is  was  based  on  a  series  from  the  coastal  forests  of  southern  Quin- 
tana llou  and  Ambergris  Cay,  British  Honduras.  I  have  just  examined  in 
this  connection  a  small  series  of  birds  from  British  Honduras.  Birds  from 
the  Toledo  district  show  a  slight  approach  to  rooensia  but  are  very  much 
nearer  salvini.  Specimens  from  slightly  farther  north,  from  the  Manatee 
river,  are  about  half  way  between  aalmni  and  rooenm,  and  specimens  from 
the  pine  ridges  of  the  Cayo  district  in  the  interior  are  apparently  rooensis- 
My  impression  at  the  moment  is  that  rooensis  is  an  intermediate  between 
straiaht  salvini  and  peninsularis ,  in  which  the  male  is  nearer  peninsularis 
and  the  female  is  nearer  to  salvini.  It  is  exceedingly  doubtful  whether  it 
has  enough  of  a  range  to  be  worth  recognizing. 

■'  One  of  the  great  difficulties  in  subspecific  work  in  this  group  is  the 
rapid  post-mortem  change  in  color  in  both  sexes.  In  the  male  in  old  .skins 
the  reds  arc  quite  volatile,  the  distinction  between  pink  and  scarlet  tones 
as  regards  the  throat  is  rapidly  lost,  and  the  general  brownness  and  gray- 
ness  of  the  body  coloration  tends  to  be  increased  by  the  fading  out  of  the 
reds.    In  females  the  usual  brown  foxing  occurs." 

Lanio  aurantius  Lafrcsnaye. 

Rnv.  Znol..  1840,  p.  204  ("Colombia"). 

Yzabal,  1  S  and  1  $ ,  1935  (De  Schauensee) . 

Family  ICTEBIDAE 

Qjrmnostinopfl  montezunui  (Lesson). 

Cacicus  montexuma  Lesson,  Cent.  Zool.,  1830,  p.  33  (Mexico). 

Quirigua,  3  d  ^  and  2  9  $ ,  March  4  to  10,  1915  (Rhoads  and  Poole). 
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Amblycercus  holosericeus  holosericeus  (Lichtenstein). 

Stumm  holo»ericeus  Lichtenstein,  Frei»-Verz.  Mex.  Vog.,  1831,  p.  1  (Alvarado,  Vera 
Crus,  M^oo). 

Quirigua;  S  $  S,  1  9  and  1  O,  March  9  to  19,  1915  (Rhoads  and 

Poole). 

Psomocolax  oryzivorus  impacificus  Peters. 

Proc.  Biol.  Soc.  Wash.,  XLII,  1929,  p.  123  (Pasa  Xiieva,  Vera  Cruz,  Mexico). 

Quirigua  aiul  Gualan,  2  $  $  and  1  $ ,  Feb.  25  to  March  18,  1915 
(Rhoads  and  Poole). 

Tangavius  aeneus  involucratus  Lesson. 

Taiujaviiis  invulucralus  Lesson,  Rev.  Zool.,  1839,  p.  41  (Mexico). 

Quirigua  and  Gualan,  2  s  $  ,  Feb.  26  and  March  3,  1915  (Rhoads  and 
Poole). 

Icterus  galbula  (Linnaeus). 

Coraria.-!  galhula  Linnaeus.  Syst.  Nat.,  I,  1758,  p.  108  (America). 

Quirigua,  1  6  ,  March  25,  1915  (Rhoads  and  Poole) ;  Patulul,  Escuintla, 
]Mo('a,  Coban  and  Tecpam  (800  to  7200  ft.)  4^5  and  2  ?  $ ,  Feb.  7  to 
March  8,  1935  (De  Schauensee). 

Icterus  spurius  (Linnaeus). 

Oriohis  .v/ji/z/z/.s  Linnaeus,  Syst.  Nat.,  1,  1766,  p.  162  (Carolina). 

Gualan  and  (Quirigua,  6  S  $  and  1  9  ,  Feb.  13  to  March  23,  1915 
(Rhoads  and  Poole);  Patulul,  1      March  7,  1935  (De  Schauensee). 

Icterus  prosthetnelas  (Strickland). 

Xanlhomis  prosthemelca  Strickland,  Jardiue's  Contrib.  Om.,  1850,  p.  120  (Guate- 
mala). 

Quirigua,  2  6  S  and  4  $  9 ,  March  16  to  April  2,  1916  (Rhoads  and 
Poole). 

Icterus  wagleri  wagleri  (Sclater). 

Icterus  wagleri  Sclater,  P.Z.S.,  1857,  p.  7  (Mexico). 

San  Cristobal  and  Amatitlan,  1  S  and  1  $  ,  Feb.  19  and  March  1,  1935 
(De  Schauensee) . 

Icterus  chrysater  chrysater  (Lesson).  • 

Xanlhdixls  cliri/satcr  Lesson.  Oeuvr.  Compl.  BufTon.  VIL  1847,  p.  332  (Mexico). 

Coban  and  San  Cristobal,  4  3  6  and  1  9  ,  Feb.  19  and  20,  1935  (De 
Schauensee). 

Icterus  gularis  tamaulipensis  Ridgway. 

Proc.  Wash.  Acad.  Sci..  ITT.  Apr.  15.  1901,  p.  152  (Alta  Mira.  Tamaulipas.  Mexico). 

Below  Alotenango  (4.000  ft.).  1  9,  Feb.  9,  1935  (De  Schaiicn^^ce) . 

This  bird  is  very  riclily  colored,  in  fact  more  so  than  a  female  from- 
Tampico.  We  have  before  us  three  specimens  of  tamaulipensis,  one  a  topo- 
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typical  6  from  Alta  Mira.    This  S  lias  the  wing  119  mm.  long,  and  two 
9  9  from  Tampico  have  a  wing  measurement  of  105  and   116  mm., 
respective]}-.    Griscom  gives  the  wing  measurements  for  tamaulipensis  as 
112  to  114  mm. 

/.  (jiildri.s  I roylod !/t(  s  ( Iri^coiii.  the  tx  pc  of  wiiicii  came  from  Ivetalhuieu 
(900  ft.),  on  tlie  Pacific  slope  of  Guatemala,  is  said  to  be  larger  than 
tamaulipensis,  with  the  wing  ranging  between  116  and  121  mm.,  which  is 
practically  the  same  as  the  measurements  of  our  specimens  of  tamaulipensis. 
The  color  differences  mentioned  by  the  author  are  no  more  than  is  ordi- 
narily found  in  any  species  of  this  genus  from  a  single  locality.  With  these 
facts  before  us,  we  fail  to  see  how  the  race  troglodytes  can  be  maintained. 

Icterus  sclateri  alticola  Miller  and  Griscom. 

Amer.  Mus.  Novit.,  No.  184,  1925,  p.  4  (Profireso,  Guatemala). 
Marajuma,  4  $  S  ,  Feb.  23,  1935  (De  Schauensee). 

Icterus  sclateri  suhsp. 

Gualan,  1  6  and  2$  $  ,  Feb.  13  to  March  3,  1915  (Rhoads  and  Poole). 

As  pointed  out  by  Griscom,  these  Gualan  birds  are  very  small  (wing 
97,98,  101  mm.),  the  male  is,  however,  inunature  (wing  101  mm.).  We  do 
not  have  sufficient  material  to  satisfactorily  determine  the  status  of  these 
birds. 

Icterus  pectoralis  pectoralis  (Wagler). 

Pi^arocoliiis  pecloralis  Waslcr,  I'is,  1829,  p.  755  (Mexico). 

Gualan,  3  S  S  and  4  9  9.  Feb.  9  to  23,  1915  (Rhoads  and  Poole); 
Escuintla  and  below  Alotenango  (2,500  to  4,000  ft.),  2  3$,  Feb.  8  and  9, 
1935  (De  Schauensee). 

The  two  birds  from  the  Pacific  slope  should  be  /.  p.  anthonyi  Griscom, 
but  we  can  discern  no  differences  between  them  and  the  Gualan  birds  of 
suflScient  importance  to  validate  the  race  anthonyi.  The  wing  measurement 
for  the  two  Pacific  slope  birds  is  97  and  104  mm.,  while  the  six  d  ^  from 
Gualan  measure  104  to  106  mm.  (average  105  mm.  The  color  is  indis- 
tinguishable. 

Dives  dives  (Lichtenstein)  ^ 

Icterus  dives  Lichtenstein,  Preis-Verz.  Max.  Vog.,  1830,  p.  1  (Mexico). 

Quirigua,  2  9  9  and  1  Q,  March  8  to  24,  1915  (Rhoads  and  Poole) ; 
Coban,  1  $  and  1  9 ,  Feb.  19,  1935  (De  Schauensee). 
Cassidix  mexicanus  mexicanus  (Grmelin). 

Corvus  mexicanus  Gmelin,  Syst.  Nat.,  I,  Pt.  1,  1788,  p.  375  (Mexico). 

Quirigua,  Gualan  and  Amatitlan,  2  i  $  and  3  9  9,  Feb.  5  to  March 
15,  1915  (Rhoads  and  Poole). 
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Family  COBVIDAE 

Calodtta  formosa  pompata  Bangs. 

Proc.  New  Eng.  Zool.  Club,  1914,  IV,  p.  101  (Bolson,  N.W.  Ck>sta  Rica). 

Gualan,  ^  $  $  and  2  $  $ ,  Feb.  9  to  26,  1915  (Rhoads  and  Poole) ; 
El  Rancho,  S6  $  and  1 0,  Feb.  17  to  22,  1935  (De  Schauensee) . 

Calodtta  formosa  aziirea  Nelson. 

Auk,  1897,  p.  55  (Huehuetan,  Chiapas,  Mexico). 

Patulul  and  Moca,  2  $  $  and  1  9 ,  March  6  and  7,  1935  (De  Schau- 
ensee) . 

Cyanocitta  stellar!  ridgwayi  Miller  and  Griscom. 

Amer.  Mus.  Novit.,  No.  184,  1925,  p.  7  (Volcan  de  Fucgo.  Guatemala). 

Above  Antigua  (6,000  ft.),  Tecpam  and  Volcan  de  Fuego,  2  $  $  and 
29  9,  Feb.  7  to  28,  1935  (De  Schauensee). 

Aphelocoma  unicolor  coelestis  Ridgway. 

Birds  of  North  and  Mid.  Amer.,  Ill,  1904,  p.  345  (San  Cristobal.  Chiapas,  Mexico). 
St.  Augustin,  Acazaguastlan,  1  S  ,  1935  (De  Schauensee). 

Xanthoura  luxuosa  centralis  Van  Rossem. 

Bull.  Mus.  Conip.  Zo'il.,  LXXMI.  Xo.  7.  p.  397,  1931  (Sccanquim,  Guatemala). 

Quirigua,  1  S  ,  March  3,  1915  (Rhoads  and  Poole). 

Tlii>  race  lias  previously  been  known  as  A'.  /.  iiuatimahnsis,  but  Mr, 
Van  Rossem  has  pointed  out  that  the  name  guatit/ialensis  i>  applicable  to 
the  species  yncas  of  South  America,  and  the  race  known  as  chloronotus. 

dssilopha  melanocyanea  melanocyanea  flTartlanb). 

Gamdus  {Cyanocorax)  melanocyaneus  Hartlaub,  Rev.  Zool.,  1844,  p.  215  (Guate- 
mala). 

Amatitlan,  1  9 ,  Feb.  6, 1915  (Rhoads  and  Poole) ;  Coban,  Antigua  and 
San  Cristobal,  2  S  $  and  3  9  9 ,  Feb.  9  to  20,  1935  (De  Schauensee). 

Cyanolyca  pumilo  pumilo  (Strickland). 

Cyanocorax  pumilo  Strickland,  in  Jardine's  Contrib.  Om.,  1849,  p.  122  (Guatemala). 
Chichoy  (10,000  ft.),  1  $  ,  March  1,  1935  (De  Schauensee). 

Psilorhinus  mexicanus  cyanogenys  Sharpe. 

Psilorhinus  cyanogenys  Sharpe,  Cat.  Birds  Brit.  Mus.,  Ill,  1877,  p.  140  (Pearl  Bay 
Lagoon,  east  Nicaragua). 

Quirigua  and  Gualan,  2  ^  S  and  3  9  9,  Feb.  17  to  March  13,  1915 

(Rhoads  and  Poole) ;  Yzabal,  1  S  and  1  9 ,  1935  (De  Schauensee). 
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A  STUDY  OF  THE  GENUS  HEMIMERUS  (DERMAPTEEA,  HEMIMEEINA, 

TfTT.MTMV.RTTlAF.) 

BY  James  A.  G.  Rehn  and  John  W.  H.  Rehn, 

In  1871,  Francis  Walker  gave  to  a  strange,  apterous  and  blind  insect 
from  Sierra  Leone  the  name  Hcmimerus  talpoides.  He  knew  nothing  of  its 
habits  and  little  concerning  its  relationship.  The  intervening  years  have 
given  us  vastly  more  information  on  this  curious  insect,  which  we  now  know 
to  be  an  ectoi^arasite,  occurring  in  all  ju'obability  only  on  terrestrial  giant 
rats  of  the  genus  Cric(  totnys,  the  hosts  as  well  as  parasites  being  limited  in 
distribution  to  troi)ical  Africa. 

In  the  course  of  (Icterminative  work  on  certain  series  of  African  Der- 
maptera  and  Orthoi)tera  the  authors  found  it  necessary  to  investigate  rather 
fully  the  literature  bearing  on  Heniimerus,  and  particularly  the  ^stematics 
of  the  genus.  An  unexpected  opportunity  for  the  senior  author  to  visit 
Central  Africa  furnished  the  means  for  acquaintance  with  Hemimerus  in 
nature,  a  privilege  which  most  investigators  of  the  subject  have  lacked. 
In  consequence,  the  present  study  grew  by  accretion  of  information  from  its 
original  small  beginnings  to  a  comprehensive  study  of  the  systematics  and, 
to  a  degree  at  least,  the  bionomics  of  Hemimerus.  In  this  we  have  been 
aided  most  cordially  by  colleagues  in  various  institutions,  to  whose  coopera- 
tion ^cific  acknowledgment  is  made  on  a  following  page. 

Historical  Summary}  Walker,  when  presenting  the  original  description 
of  the  genus  Hemimerus,  in  1871,  placed  it,  without  further  comment,  as  a 
member  of  the  Gryllidae.  The  five  specimens  he  referred  to  the  genotype 
H,  talpoides  were  said  by  him  to  be  males,  but,  as  shown  on  a  subsequent 
page  under  our  discussion  of  that  species,  at  least  two  of  these  original 
specimens  were  females.  All  were  said  to  be  from  Sierra  Leone,  except  one 
labelled  solely  "  West  Africa  ". 

A  single  male  of  the  Walkerian  material  passed  into  the  hands  of 
Saussure,  who  from  its  examination  in  1879  erected  the  order  Diploglossata 
to  include  Hemimcruf^,  chiefly  on  the  assumption  that  it  possessed  two 
distinct,  superimposed  labia,  an  error  corrected  by  Hansen  in  1894,  and 
admitted  by  Saussure  in  1896,  faulty  preparation  having  been  responsible. 
The  first  illustrations  of  the  genus  and  details  of  its  features  were  presented 
in  Saussure 's  earlier  paper.   Meinert  in  1880  summed  up  the  then  existing 

1  References  to  the  .specific  papers  hero  discussed  are  piiven  on  succeeding  pages 
under  the  systematic  treatment,  or  will  be  found  in  the  bibliography  at  the  end  of  this 
study. 
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knowledge  of  the  <iriietuie  of  Jicnnnu  rus  and  concluded  that  it  (Diplo- 
glof^sata)  j^liould  .stand  between  tiie  Ortlioi)tera  and  the  Thysanura. 

Aurivillius  in  1890,  when  quoting  Sjostedt's  previously  unpublished 
statement,  gave  us  the  first  actual  report  that  Hemimerus  is  an  ectoparasite 
living  on  a  mammal,  although  no  further  information  is  given  as  to  the  exact 
host.  Sharp,  after  seeing  Aurivillius'  paper,  wrote  in  1802  that  he  had 
previously  examined  Hemimerus,  ventured  it  to  be  a  parasite,  and  thought 
that  it  might  be  placed  among  the  Coleoptera  near  the  Platypsyllidae. 

The  first  fundamentally  important  study  of  Hemimenis,  based  on 
material  other  than  the  original  Walkerian  series,  was  brought  out  by 
Hansen  in  1894.  This  memoir  presented  a  careful  study  of  the  external 
features  of  tlic  genus,  illustrated  by  detailed  and  accurate  figures,  demon- 
strated the  viviparity  of  the  insect,  which  he  considered  to  be  an  ally  of  the 
earwigs,  and  affirmed  its  ectoparasitic  mode  of  life  by  quoting  a  portion  of 
a  letter  from  Sjostedt,  who  while  in  the  Cameroons,  secured,  from  Crice- 
tomys,  the  material  forming  the  basis  of  Hansen's  work.  Hansen  con- 
sidered hi^  material  to  be  specifically  identical  with  Walker's  Sierra  Leone 
specimens. 

Sharp,  the  same  year,  when  prosontinir  a  short  revision  of  Hansen's 
memoir,  stated  that  in  his  o])inion  the  >pe('ics  examined  by  Hansen  was 
distinct  from  talpoides  Walker,  and  the  following  year  (1895)  he  gave  to 
the  insect  studied  by  Hansen  the  name  II(  ntifncrus  hanscni.  He  also  created 
the  family  Hemimeridae  to  include  the  genus,  giving  it  equal  rank  in  the 
orthopteroid  stock  to  the  Forficulidae,  then  used  for  all  the  earwigs. 

Saussure,  in  1806,  after  having  had  an  opportunity  to  examine  some  of 
the  material  collected  by  Sjostedt,  corrected  his  erroneous  erection  of  the 
order  Diploglossata.  In  1898  Cook,  when  reporting  a  specimen  of  the 
genus  from  Liberia,  stated  it  was  found  under  rotting  wood.  Bormans  and 
Krauss,  in  their  study  of  the  earwigs  and  their  allies  for  "  Das  Tierreich  " 
(1000),  gave  this  group  as  the  family  Hemimeridae,  but  evidently  over- 
looked Sharp's  name  Hemimerus  hanseni,  as  it  was  not  mentioned.  Poche, 
in  1902,  in  reviewing  the  literature  on  Hemimerus  pointed  out  Bormans  and 
Krauss'  oversight.  Verhoeff,  in  the  same  year,  compared  Hemimerus  with 
the  Dermaptera  and  the  Blattidae,  concluded  that  it  occupies  a  position 
between  the  two  and  proposed  for  it  the  subordinal  name  Dermodermaptera. 

Kirby  in  his  "  Synonymic  Catalogue  of  the  Orthoptera  ",  which  is  dated 
1904,  gave  //.  hanseni  as  distinct  from  talpoides. 

In  1905,  Bouvier  rei)orted  //.  talpoides  from  Timbo,  Fouta-Djalon  and 
Basse  Casamance.  French  Gtiinea.  qtioting  from  an  interesting  letter  from 
Dr.  ^laclaud,  a  colonial  official,  who  collected  the  s]iecimens.  Dr.  ?klaclaud 
stated  the  jxarasites  leave  the  Cricetomys  very  shortly  after  its  death,  and 
that  according  to  the  natives,  who  are  acquainted  with  the  insect,  it  occurs 
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on  no  other  host.  The  same  author  in  1906  also  reported,  as  //.  talpoides,  a 
specimen  taken  by  Guillaume  Vasse  at  Guengere,  in  the  Pungwe  Valley  of 
Portuguese  East  Africa. 

In  1906,  Vosseler  published  the  first  of  his  two  contributions  on  Hemi- 
merus  as  occurring  at  Amani,  Usambara  Mountains,  in  the  present  Tan- 
ganyika Territory,  and  this  author  during  the  next  few  years  furnished  from 
his  Amani  Station,  numerous  specimens  of  the  genus  to  H^mons  for  his 
important  morphological,  anatomical  and  embryologieal  studies  of  the  insect. 
Both  Vosseler  and  Heymons  considered  the  material  before  them  to  be 
H.  talpoides. 

Carpenter,  in  1909,  presented  the  firat  comparison  of  the  diagnostic 
features  of  H.  talpoides  and  hanseni,  recording  the  latter  species  from 
Entebbe,  Uganda.  The  same  year  Heymons  published  the  first  of  the  three 
important  contributions  made  by  him  to  our  knowledge  of  Hemimerus. 

This  first  paper  announced  the  occurrence  of  a  placenta  in  the  genus. 
Jordan  in  1910,  on  the  basis  of  material  taken  by  the  British  Ruvvenzori 
Expedition,  said  to  be  talpoides,  discussed  various  features  of  the  internal 
anatomy,  and  concluded  that  the  internal  genitalia  demonstrated  definite 
affinity  with  the  earwigs.  He  -  also  gave  us  the  only  conclusions  as  to  the 
probable  food  of  these  ectoparasites — "  We  have  examined  the  gut  of  four 
specimens.  The  contents  arc  the  same  in  all  four,  which  may  i)ossibly  be 
explained  by  the  specimens  beint^  perhaps  obtained  from  the  same  in- 
dividual of  Cricctomys.  The  oesophagus  and  crop  were  filled  with  a  whitish 
matter,  and  the  same  substance  was  found  in  the  other  divisions  of  the 
alimentary  canal.  In  this  mass  is  embedded  everywhere  a  large  number  of 
variously  shaped  brown  bodies,  which  i)rove  to  be  the  spores  and  sporangia 
of  fungus.  There  is  also  some  dark  amorphous  matter,  which  may  have 
come  into  the  alimentary  canal  accidentally  with  the  food  as  dirt.  I  have 
examined  the  epidermis  (and  the  foreign  matter  covering  it)  of  the  two 
stuffed  specimens  of  Cricetomys  contained  in  the  Tring  Museum.  The 
specimens  had  been  living  in  captivity  in  England  for  some  time  before  they 
came  into  the  collection.  The  scurf  taken  from  these  skins  very  much 
resembles  the  pale  matter  in  the  alimentary  canal  of  Hemirnerus,  and  I  also 
found  some  brown  spores  of  fungus.  This  result  goes  far  to  corroborate 
Vosseler*s  conclusion  that  Hemimerus  feeds  on  the  epidermis  of  the  host. 
But  the  presence  of  the  fungus  suggests  that  the  bare  patches  on  tlie  skin  of 
Cricetomys  are  not  caused  by  Hemimerus,  but  by  a  fungus,  and  that  the 
parasite  becomes  beneficent  to  its  host  by  eating  the  fungus  as  well  as  the 
scurf." 

Burr,  in  1911,  in  his  treatment  of  the  Dermaptera  for  the  "Genera  In- 
sectorum  "  considered  Hemimerus  to  represent  a  suborder  of  the  Dermaptera, 
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for  which  he  propoi^ed  the  name  Homimcrina.  equal  in  rank  to  tlie  Arixenina 
(genus  Arixcnia  )  and  the  ForficuHna  (enibraeing  all  the  true  earwios  i . 

In  1911  Heynion?.  from  the  l)a'5is  of  Amani  material  furnished  by 
Vosseler,  j^rer-ented  a  inTliminary  study  of  the  growth  of  individuals  of  the 
genus,  followed  the  next  year  by  his  monographic  study  of  the  genitalia  and 
development  of  Hemimcrus.  In  these,  as  in  his  previous  papers.  Heymons 
considered  his  Amani  material  to  represent  H.  talpoidcs.  The  1912  study 
by  Heymons  constitutes  our  most  important  single  contribution  to  the 
morphology  and  embryology  of  Hemimerus. 

In  1915  Burr,  in  a  comparative  study  of  the  male  genitalia  of  the 
Dermaptera,  briefly  described  the  internal  genitalia  of  the  male  of  Hemi- 
merua  and  pointed  out  the  general  agreement  with  the  other  dermapterous 
types.  Schouteden  in  1919  recorded  material  from  the  Ituri,  Belgian  Ck>ngo, 
taken  from  "  Cricetomys  gambianita  emini,"  as  H.  talpoides.  Gedge,  in 
1921,  reported  H,  hanseni  taken  from  a  specifically  imidentified  Cricetomys 
at  Nairobi,  Kenya  Colony.  J.  A.  G.  Rehn  in  1924  reported  material  taken 
by  Rodhain  in  the  region  of  the  Uele,  Belgian  Congo,  as  H.  hanseni.  In 
1930,  Bequaert  recorded  a  single  specimen  from  Burunga,  Belgian  Congo, 
as  the  same  =]>eeies. 

In  1933,  Hansen,  in  a  discussion  of  the  external  organs  of  the 
Dermaptera.  compared  Hcmimerm  with  the  true  earwigs  and  reaffirmed  the 
position  of  that  genus  as  a  member  of  the  Dei'inaptera. 

In  hite  1984  and  in  1935  fhoiKird  hrouuht  out  tlu'ee  conti'ihutions  to  our 
knowledge  of  Hi  tniiiicrus,  the  results  dealing  very  largely  with  the  system- 
atics  of  the  genus,  as  well  as  illustrating  and  discussing  the  growth  and 
deveU)pment  of  the  terminal  jilates  of  the  abdomen  in  both  sexes.  In  the 
first  of  these  (December,  1934)  two  new  species  were  described,  one,  H. 
bouvieri,  on  the  basis  of  the  single  male  from  Guengere,  Portuguese  East 
Africa,  previously  reported  as  talpoidea  by  Bouvier,  the  other,  H.  chevalieri, 
founded  on  one  male  and  eight  females  taken  in  the  Ivory  Coast  by  A. 
Chevalier.  The  second  study  (December  29,  1934)  reported  material  from 
Belgian  Congo  localities  as  H.  hanseni  and  figures  the  female  and  records 
both  sexes  of  H,  bouvieri  from  three  other  Belgian  Congo  localities.  The 
third  of  Chopard's  contributions  (June,  1935)  summarized  the  published 
systematics  of  the  genus,  presented  his  conclusions  on  the  relationship  of 
the  species,  figured  features  of  systematic  importance,  and  recorded  pre- 
viously unreported  material  of  H.  talpoides  from  French  Guinea,  H. 
ckevtUieri  from  the  Ivory  Coast  and  H.  hanseni  from  Mt.  Elgon,  Uganda- 
Kenya. 

Material  Examined.  A  total  of  343  specimens  have  been  examined  in 
the  course  of  the  ))resent  study,  of  these  67  being  adult  males.  161  adult 
females,  and  115  immature  individuals  of  both  sexes.   Of  this  total  169 
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were  preserved  as  dry  specimens  and  174  as  alcoholic  preparations.  In 
certain  cases  both  wet  and  dry  preparations  of  the  same  lot  of  material 
were  available.  The  extensive  pcries  of  H.  hanseni  taken  by  the  George 
Vanderbilt  African  Expedition  of  1934  has  been  of  great  value,  accompanied 
as  it  is  by  specimens  of  the  host  and  capture  notes  made  by  the  senior 
author,  while  the  even  larger  representation  of  //.  dcceptiis  submitted  by  the 
Transvaal  Museum  has  been  of  eciually  imixirtant  service.  In  the  follow- 
ing pages  material  belonging  to  various  eollections  or  institutions  is  indi- 
cated by  abbreviations  of  their  titles.  Where  no  symbols  are  given  the 
material  belongs  to  the  Academy  of  Natural  Sciences  of  Philadelphia. 

AcknowkiUjinvnts.  For  the  loan  of  material  and  other  valuable 
cooperation  we  wish  to  thank  Mr.  B.  P.  Uvarov,  of  the  British  Museum  of 
Natural  History,  Mr.  A.  N.  Caudell,  of  the  United  States  National  Museum, 
Mr.  Nathan  Banks,  of  the  ]\Iuseum  of  Comparative  Zoology,  Mr.  G.  Van 
Son.  of  the  Tran.-vaal  Museum,  of  Pretoria,  Dr.  A.  D.  Imms,  of  Cambridge 
University,  Cambridge,  England,  and  Dr.  A.  Avinoff  and  ^Nlr.  Hugo  Kahl 
of  the  Carnegie  Museum  of  Pittsburgh.  Dr.  Gerrit  S.  IVIiller,  Jr.,  Curator 
of  Mammals  of  the  United  States  National  Museum,  and  Dr.  Glover  M. 
Allen,  Curator  of  Mammals  of  the  Museum  of  Comparative  Zoology,  have 
kindly  assisted  by  answering  queries  and  otherwise  suppl\  ing  important  in- 
formation concerning  the  Cricetomys  hosts  of  Hemimerus.  Dr.  Harold  A. 
Coolidge  and  Mr.  A.  Loveridge,  of  the  same  museum,  Mr.  Edmund  Heller, 
of  the  San  Francisco  Zoological  Gardens,  and  Dr.  Rudolph  Bigaike,  of  the 
National  Zoological  Garden  of  South  Africa,  at  Pretoria,  have  kindly  assisted 
with  information,  chiefly  concerning  specimens  taken  by  them  or  from  host 
rats  in  the  collections  in  their  charge. 

Systematic  Position.  The  suborder  Hemimerina  is  related  more  closely 
to  the  Arixenina  and  the  Forficulina  than  to  any  other  insects.  It  shows 
many  resemblances  to  the  Arixenim,  particularly  in  the  setose  cerci,  which, 
however,  are  much  more  heavily  chitinized  in  the  latter.  Both  of  these 
suborders  differ  from  the  Forficulina  by  having  the  labial  palpi  greatly 
reduced,  the  mentum  increasefl  and  the  submentum  decreased  in  size.  While 
the  mandibles  are  somewhat  similar  to  those  of  the  Forficulina  they  differ 
greatly  from  those  of  the  Arixenina.  The  maxillae  of  Hemimerus,  more- 
over are  of  a  quite  different  type  from  those  found  in  the  other  two  suborders. 

In  the  Hemimerina  the  eyes  are  completely  absent  and  the  optic  nerve 
is  reduced;  in  the  Arixenina  the  eyes  are  reduced  but  not  wanting,  while  in 
the  Forfi,culina  they  are  usually  well  developed. 

The  tergites  of  the  thorax  arc  more  broadly  expanded  than  in  any  of 
the  related  forms,  but  the  rest  of  the  thoracic  structure  shows  definite 
.affinities  with  that  of  the  Forficulina. 
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The  ultimate  sternite  of  the  male  Ih  ininierus,  being  liighly  specialized 
and  asymmetrically  developed,  does  not  show  any  close  relationships  with 
that  of  the  other  dermapteroid  insects.  The  whole  terminal  abdominal  area 
of  both  sexes  does  not  show  any  marked  resemblance  to  that  tyi)e  of  develop- 
ment found  in  the  true  earwifis.  but  the  irenus.  nevertheless,  apparently  has 
been  evolved  from  the  dermajjtcroid  stock.  The  internal  <ienitalia  show  a 
very  definite  relationshij)  with  those  found  in  the  other  Derniaptera,  being 
essentially  of  a  Kudermapterous  type,  as  understood  by  Burr. 

The  legs  of  Iltrniuurus  show  a  definite  resemblance  with  those  found  in 
the  Forficulina,  but  they  are  extremely  specialized  for  their  unusual  mode 
of  life. 

HE^[I^[ERI^^\ 

Diploylossata  (order)  Suusssure,  Mem.  iSoc.  Hist.  Nat.  Cieuevo,  XXVI,  p.  •112, 

(1879)  .— Meinert,  Vidensk.  Meddel.  Nat.-hist.  Foren.  Kj^benhaNn,  1879-1880,  p.  343, 

(1880)  . 

Dcrmodermaplc la  \'erhocff,  Sitz.-Berichte  (Jesellsch.  Natur.  Freunde  Berlin,  1902, 
p.  89,  (1902). 

JI cmhiu  rinn  Burr,  Genera  Tn-ectoruin.  fa.*c.  122,  p.  8,  (1911). — Burr,  .Tourn.  T?oyal 
Microsc.  boc,  1915,  p.  421,  (1915)  .—Rehn,  Bull.  Amer.  Mus.  Nat.  Hist.,  XLIX,  p.  351, 
(1924). 

Apterous,  eyes  absent,  viviparous,  cursorial;  head  narrow  cephalad, 
broad  caudad;  thoracic  termites  laterally  expanded;  tibiae  compressed,  in 

outline  expanded  subtriansiular.  extensor  surface  of  tibiae,  in  distal  half, 
concaveiy  excavate  for  reception  of  tarsi  when  licxed;  distal  portion  of 
parameros  asymmetrical,  with  one  penis  and  two  praeputial  sacks;  elongate 
cerci  not  segmented,  nor  modified  into  forceps;  ectoparasitic  on  mammals. 

HEMTMERIPAE 

lloaimcridac  Shari),  Canibr.  Nat.  Hist..  \.  y.  217,  (1895). — Borinans  and  Krausa, 
Das  Tierreich,  Lief.  11,  p.  130,  (1900).— Fochc,  Zool.  Anzeiger,  XXV,  p.  667,  (1902).— 
Kirby,  Syn.  Cat.  Orth.,  I,  p.  59,  (1904). — Burr,  Genera  Inaectorum,  fasc.  122,  p.  8, 
(1911).— Rehn,  Bull.  Amer.  Mus.  Nat.  Hist.,  XLIX,  p.  351,  (1924). 

Characters  the  same  as  those  of  the  suborder. 

HEMIMERUS  Walker 

Hemimerus  Walker.  Cat.  Derm.  Salt.  Brit.  Mus.,  \',  ISuppl,  p.  2,  (1871). — Saussure, 
Mim.  Soc.  Hist.  Nat.  Geneve,  XXVI,  p.  413,  (1879).— Hansen,  Ent.  Tidskr.,  1894,  p. 
66,  (1S91).— SaiL^sure,  Rev.  Suisse,  Zool..  IV.  p.  277.  (1896) Bornians  and  Krauts.  Das 
Tierreich,  Lief.  11,  p.  132,  (1900).— Kirby,  Syn.  Cat.  Orth.,  I,  p.  59,  (1904).— Burr,  Genera 
Insectorum,  fasc.  122,  p.  8,  (1911).— Rehn,  Bull.  Amer.  Mus.  Nat.  Hist.,  XLIX,  p.  351, 
(1924). 

Form  oblontr-ovato.  p-catost  width  at  mc-nthorax.  Body  flattened, 
dorsal  snrface  convex,  ventral  surface  of  abdomen  convex,  thoracic  venter 
deplanate  to  slightly  convex;  surface  with  minute  hairs.  Cerci  conspicuous, 
filiform,  unsegmented. 

Head  flattened,  directed  forward,  about  twice  as  broad  as  long,  distinctly 
narrower  than  thorax;  general  outline  semicircular,  occiput  concave,  sharply 
cut  oft  from  dorsal  portion  of  head,  dorso-occipital  margin  armed  with 
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numerous  short,  heavy  setae.  Buccal  appendages  occupying  cephalic  portion 
of  ventral  surface,  caudo-lateral  portions  of  epicranium  angularly  produced. 
Eye?  rompletcly  lacking.  Antennae  well  devclojH^d  and  consisting  of  eleven 
segments  (in  adults).  ^Mouthparts  prominent;  labrum  occupying  most  of 
anterior  margin  of  the  head,  being  three  times  as  broad  as  deep,  cephalic 
margin  rounded,  curving  under  and  forming  a  flap-like  covering;  mouth- 
parts  well  developed  and  of  chewing  type.*  Ant^inae  with  proximal  joint 
siibcylindrical,  at  least  twice  as  long  as  succeeding  joints;  third  and  fourth 
segments  quite  short,  subcpiadrate  in  outline,  succeeding  joints  cxc(>pting  the 
ultimate,  rectangulate  in  outline,  twice  as  long  as  broad;  ultimate  joint 
acuminate;  all  roultisetose. 

Three  nota  of  thorax  laterally  expanded  so  as  to  form  broad,  slightly 
convex  plates.  Pronotum  about  twice  as  long  as  broad,  largest  of  the  three 
nota;  caudal  margin  strongly  concave  so  that  caudo-lateral  angles  overlap 
the  mesonotum.  Mesonotum  approximately  one-fourth  as  long  (medio- 
longitudinal)  as  wide,  forming  widest  portion  of  body;  caudal  margin 
slightly  concave,  caudo-lateral  angles  slightly  overlay  the  metanotum. 
Mctanotum  smallest  of  the  three  nota,  slightly  less  than  mesonotum  in 
length  and  breadth;  caudal  margin  more  weakly  concave  than  in  preceding 
terga,  and  not  appreciably  overlaying  the  first  abdominal  tergite.  Tlie 
definite  lateral  extension  of  the  three  nota  makes  of  the  whole  a  shield-like 
covering.  Sterna  all  relatively  narrow,  ventral  surface  deplanate  or  slightly 
convex;^  prosternum  longest  and  narrowest,  cephalic  margin  slightly  con- 
cave, lateral  margins  cephalad  sub-parallel,  caudal  portion  (intercoxal) 
concavely  emarginate,  caudal  margin  sub-truncate,  caudal  portion  over- 
laying the  cephalic  portion  of  mesostemum;  mesostemum  shorter  and 
broader,  lacking  inter-coxal  emargination,  caudal  margin  arcuate,  over- 
laying the  cephalic  portion  of  tiic  metasternum  which  is  more  strongly 
transverse,  greater  portion  of  lateral  margins  concave  emarginate,  caudal 
margin  subtruncate. 

Legs  short,  comparatively  stout;  femora  short,  stout  and  somewhat 
arched,  tibiae  comj^ressed,  in  outline  expanded  subtriangular,  extensor 
surface,  in  distal  half,  concavely  excavate  to  receive  the  tarsi  when  flexed, 
this  area  margined  by  long,  stout  setae;  tarsi  three-jointed,  first  two  short 
and  heavy,  third  slender,  elongate  and  apically  armed  with  two  equal  claws. 

Abdomen  somewhat  longer  than  head  and  thorax  together;  tergites  broad, 
expanded,  in  cross-section  extending  mesad  on  ventral  surface;  sternitcs 
simple,  extending  almost  the  full  width  of  venter;  first  segment  shorter  than 
remaining  segments  of  abdomen.  Females  (adult)  with  nine  visible  tergites 
and  six  visible  stemites;  males  (adult)  with  eleven  visible  tergites  and  eight 
visible  sternites. 

In  the  males  and  females  the  last  two  visible  tergites  arc  partially  fused, 
forming  a  trapezoidal  or  subtriangular  process.  In  the  females  the  last 
evident  sternite  has  a  rounded  median  produced  portion.  In  the  males  the 
ultimate  sternite  is  produced  into  a  digit-like  process  which  is  developed 
from  the  posterior,  asymmetrical  margin. 

*  For  detailed  description  of  mouthparts  see  Hensen,  Entomologisk  Tidskrift,  1894, 

pp  67-71,  (1894). 

*  The  latter  condition  is  probably  due  in  most,  if  not  all,  cases  to  the  drying  of  the 
speeimeni. 
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Ccrci  filiform,  conspicuous,  unsegmented,  superficially  segmented  appear- 
ance due  to  the  pits  of  numerous  setae,  not  heavily  chitinized  nor  modified 
into  foreej^s,  covered  with  numerous,  rather  heavy  setae. 

Parameres  asymmetrical,  sinistral  strongly  arcuate,  dextral  evenly  and 
slightly  curved. 

The  coloration  is  the  same  in  all  the  species,  unifoi'm  orange-ochraceous, 
l)aler  vj^Miti-ad.  Live  specimens  shows  the  same  coloration  as  wet  or  dry 
preserved  mdividuals. 

Genotype  (by  monotyjiy). — Hcinimcrus  talpoidcs  Walker. 

Generic  Variation. — The  method  of  i)rei)aration  of  material  is  in  large 
part  responsible  for  the  variation  noted  in  all  series  of  the  genus.  No 
variation,  in  adult  material,  has  been  found  of  sufficiently  noteworthy 
importance,  which  has  not  been  due  to  this  factor.  The  evident  variations 
which  are  due  to  methods  of  preservation  are  almost  entirely  of  the  pro- 
portions of  parts.  The  proportionate  length  and  length  to  breadth  of 
articles  of  the  antennae  is  more  fully  discussed  under  H.  hanaeni,  and  is 
there  shown  as  doubtless  due  to  the  wet  or  dry  condition  of  the  material 
examined.  The  lateral  expansions  of  the  thoracic  tergites  show  in  their 
decurvature  and  apparent  expansion,  when  seen  from  the  dorsum,  a  direct 
concordance  with  that  of  the  sternal  plates  of  this  region.  This  is  un- 
doubtedly  due,  in  dry  material,  to  twisting,  buckling  and  pulling  during 
dcssication,  and  is  especially  evident  in  individuals  originally  collected  as 
wet  material.  The  proportions  of  the  tarsal  articles  was  used  by  Carpenter  • 
as  a  siM  cific  diagnostic  feature,  but  extensive  examination  of  material  has 
shown  that  there  is  in  this  respect  some  variation,  but  this  is  unrloubtedly 
due  to  the  method  of  preservation.  Both  the  thorax  and  the  abdomen  may 
be  extended  or  retracted  to  such  an  extent  that  the  general  ensemble  is  quite 
different.  This  again  may  be  due  to  the  method  of  preservation.  The  form 
of  the  terminal  abdominal  segments  is  basicly  specific  in  value,  and  such 
variation  as  has  been  noted  is  discussed  under  the  individual  species. 

•Carpenter  (Ent.  Month.  Mag.,  XLV,  p.  254,  (1909)  gave  a  key  to  (separate 
hanseni  and  talpoidea.  This  study  was  the  first  to  give  any  charactor?  to  so]>,ii;it.  the 
two  species  then  known.  We  feel,  however,  that  some  of  the  differential  characters 
used  by  him  are  not  of  specific  value.  The  form  of  the  sternal  plates  and  the  width 
of  the  abdomen,  which  he  discussed,  apparently  vary  according  to  the  method  of 
preparation.  We  find  that  specimens  dried  from  alcohol,  individuals  which  have  never 
been  in  alcohol,  wet  material  and  that  collected  dry  are  not  truly  comparable,  as  the 
chit  in  is  easily  distorted,  buckling  and  twisting  with  dehydration.  When  a  reasonably 
large  series  is  measured  no  constant  difference  is  seen  between  hameni  and  talpoides 
in  the  proportionate  length  of  the  terminal  tarsal  article,  when  compared  with  that  of 
the  basal  article.  Without  knowledge  of  the  method  followed  by  Carpenter  in  measur- 
ing the  length  of  the  basal  tarsal  article,  its  peculiar  shape  presents  several  possible 
dimensions  which  might  be  considered  the  length  of  the  artide.  However,  Carpoiter 
does  recognize  one  of  the  fundamental  differences  between  these  two  species,  i.e.  the 
shape  of  the  ultimate  tergite. 
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Critique  of  Recent  Systematic  Literature. — During  the  course  of  prepara- 
tion of  the  present  study  there  have  appeared  three  contributions  °  by  our 
colleaoiie  Dr.  l.ucicn  Chopard.  in  which  two  new  sjiocic^  of  the  genus 
Hemimeru^  were  described  and  material  largely  unrecorded  previously, 
referred  to  these  two,  as  well  as  to  the  previously  known  forms,  i.e.  talpoides 
and  hanseni. 

In  the  first  of  these  papers "  Dr.  Chopard  has  described  without 
figures  //.  boiivicri  on  the  basis  of  a  single  male.,  from  the  Pungwe 
Valley.  Mozanibic|ue,  which  he  compares  with  Sharp's  hduscni,  but  no  men- 
tion is  made  as  to  the  source  of  the  material  which  was  considered  to 
represent  hanseni,  while  the  description  is  a  brief  one  of  the  form  of  the 
ultimate  tergite,  ultimate  stemite  and  parameres.  Unfortunately  in  describ- 
ing the  appendages  of  the  ultimate  stemite  (subgenital  plate)  the  appearance 
of  the  process  in  lateral  aspect  is  not  stated,  although  it  is  of  greater 
diagnostic  value  than  the  absolute  direction  of  the  same  as  seen  from  the 
venter.  The  description  of  H.  chevalieri,  based  on  both  sexes,  from  the 
Ivory  Coast  is  comparative  with  talpoides  of  Walker,  but  the  new  species 
is  said  to  differ  by  the  greater  length  of  articles  seven  to  eleven  of  the 
antennae  and  the  more  strongly  curved  distal  process  of  the  ultimate 
stemite  of  the  male,  while  certain  other  peculiarities  of  the  anal  appendages 
in  both  sexes  are  considered  to  be  diagnostic. 

In  the  second  of  these  contributions  ^  Dr.  Chopard  refers  specimens  from 
eight  localities  in  the  Belgian  Congo  to  H.  hanseni,  and  a  female  from 
Dilolo,  which  is  in  the  Upper  Kasai,  Belgian  Congo,  is  described  and  figured 
as  the  allotype  of  H.  bouvicvi,  while  males  and  females  from  Dilolo  and 
single  female  specimens  from  Kitega  in  Urundi,  and  Kambove,  Katanga, 
Belgian  Congo,  are  similarly  recorded. 

In  tiie  third  of  these  studies,*'  which  is  illustrated  by  a  number  of  useful 
figures,  Dr.  Chopard  has  given  us  a  summary  of  his  conclusions  on  the 


6 "  Diagnoses  dc  deux  cspcrcs  nouvelles  dii  jrcnre  Hemimerus  Walk.  rDorm.ipt. 
Hemimeridae]."    (Bull.  Soc.  Ent.  France,  XXXIX,  i)p.  242.  243,  (December,  1934).) 

Here  Dr.  Chopard  describes  //.  bouvieri  on  the  basis  of  one  male  from  Guengere 
(not  Cucntrcre),  Valley  of  the  Pungwe  (Pongue),  Mozambique  and  H.  chevalieri  based 
on  one  male  and  eight  females  from  the  Ivory  Co.ast. 

"  Note  sur  Ics  Hemimerus  du  Musee  du  Congo  Beige  (Dcrmaptci<  s  Hemimeridae)." 
(Rev.  Zool.  Bot.  Afr.,  XXVI,  pp.  120,  121,  figs.  1,  2,  (December  29,  1934).) 

In  this  study  Dr.  Chopard  recorded  material  as  H.  hanseni  from  eight  localities  in 
the  Belgian  Congo,  figures  a  female  of  //.  bouvieri  from  Dilolo.  Belgian  Congo,  and 
records  males  and  females  from  Dilolo  and  single  females  from  two  other  Belgian 
Congo  localities  as  the  same  species. 

"Lcs  Hemimerus  des  collections  du  Museum  (Ins.  Dermaptercs)."  (Arch.  Mu8. 
Nation.  Hist.  Nat.  Paris  (6),  XII,  part  2,  pp.  439-445,  figs.  1-28.  (June,  1935).) 

In  this  recent  work  of  Dr.  Chopard's  Uiere  is  presented  a  brief  historical  outline  of 
the  development  of  our  knowledge  of  the  genus,  an  analysis  of  the  stages  or  instars 
of  the  immature  condition,  a  comparative  discussion  of  the  male  genitalia,  keys  to  the 
species  as  understood  by  the  author,  systematic  listing  of  much  of  the  previous  litera- 
ture and  specific  assignment  of  the  material  of  the  genus  in  the  collection  of  the 
Paris  Museum  of  Natural  History. 
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systematics  of  the  genus  as  understood  by  him.  Certain  of  these  con- 
clusions, as  well  as  some  of  the  characters  used  in  the  keys  and  presented 
in  the  illustrations,  call  for  special  comment.  The  first  is  in  connection  with 
the  relative  length  and  breadth  of  the  articles  of  the  antennae,  particularly 
the  articles  seven  to  eleven,  a  feature  used  by  Dr.  Ch()])ard  to  separate  his 
cJu  valitri  from  talpoides.  No  information  is  given  in  any  of  the  pajxTS 
here  (li>ciisscd  as  to  whether  the  material  on  which  the  studies  were  based 
is  preserved  as  dry  material  or  in  alcohol.  As  we  are  showing  in  the 
present  paper  under  //.  hanscni,  material  dried  from  alcohol  will  give  very 
different  i)roi)ortiou  ratios  when  compared  with  wet  material  from  the  same 
lot  of  Hemimerus  taken  from  the  same  individual  Cricetomys.  This  same 
series — ^approximately  as  large  as  any  of  the  genus  previously  reported — 
shows  appreciable  variation  in  the  direction  and  degree  of  curvature  of  the 
process  of  the  ultimate  stemite  of  the  male.  In  the  assignment  of  material 
to  the  four  species  recognized  by  him^  we  note  that  Dr.  Chopard  feels  that 
the  female  described  as  that  sex  of  bouvieri,  is  somewhat  nearer  to  talpoides 
than  it  is  to  hanseni,  contrary  to  his  original  assignment  when  describing 
the  unique  male  type. 

The  comment  "Presque  toutes  les  etudes  d'anatomie  et  surtout  celles 
de  biologie  qui  ont  ete  publiees  sous  le  nom  de  talpoides  ont  ete  faites  sur 
cette  espece  "  is  by  no  means  true,  as  by  far  the  greater  part  of  this  informa- 
tion has  been  drawn  from  the  very  different  //.  vosseleri,  here  described. 

It  is  rather  difficult  to  understand  why  Dr.  Chopard  has  not  used  one  of 
the  most  evident  features  of  the  ultimate  sternite  (subgenital  plate)  in  the 
female  sex,  i.e.  the  development  in  some  of  the  species-groups  of  the  genus 
of  what  is  essentially  a  donl)lc  margin  of  the  median  production;  these 
margins,  the  actual  margin  and  the  subniarginal  carina,  being  separated 
from  each  other  by  a  very  definite  sulciform  groove. 

In  closing  this  last  study  Dr.  Chopard  has  briefly  commented  upon  the 
distribution  of  the  species  of  Ilanimerus  known  to  him  as  compared  to  that 
of  their  Cricetomys  host.  Unfortunately  he  has  made  but  little  investiga- 
tion along  these  lines  and  presents  a  really  incorrect  summary  of  the  situa- 
tion by  stating,  "  il  semble  que  la  differenciation  des  especes  Hemimerus 
se  soit  faite  d'une  faQon  completement  independante  de  leur  bote  as  we 
are  showing  elsewhere  in  this  paper  there  is  to  a  very  marked  degree  a 
definite  relation  between  some  of  the  species  of  Hemimerus  and  at  least 
certain  of  the  forms  of  the  genus  Cricetomys,  their  hosts.  We  are  pre- 
senting below  conclusions  as  to  the  association  of  certain  types  of  Hemimerus 
with  particular  hair  conditions  of  their  host  forms. 

Distribution. — While  the  distribution  of  Hemimerus  probably  coincides 
fully  with  that  of  Cricetomys,  we  do  not  as  yet  know  the  ectoparasite  from 
certain  peripheral  areas  where  Cricetomys  has  been  taken,  such  as  Gambia 
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and  the  Balir-el-Gluizal  district.  The  di>triljution  of  Ih  intmcrus  as  far 
a;5  definitely  known  extends  from  Portufiuese  Gtiinea  across  tlie  Ui)i)er 
Guinea  region,  Nigeria,  Cameroons,  the  lower  Congo  and  as  far  as  central 
Angola  (Caconda),  eastward  across  at  least  the  southern  portion  of  Ubangi- 
Shari."  French  Equatorial  Africa,  the  Uele  region  of  the  northern  Belgian 
Cougo  to  Uganda  and  the  northern  portion  of  Kenya  Colony  (Mt.  Gargues), 


Distribution  of  the  species  of  the  genus  Hcmimcrus.  (A  single  record  for  //. 
hmiscni,  i.e.  that  from  Mambaka,  Belgian  Congo,  cannot  be  placed,  as  the  position  of 
that  locality  cannot  be  ascertained  from  any  available  map.) 


south  to  southern  KatangU;  Belgian  Congo,  the  Usambara  Mountains  of 
Tanganyika  Territory,  the  Pungwe  Valley  (Guengere)  of  Mozambique  and 
the  northeastern  Transvaal.  The  exact  limit  of  its  distribution  both  to  the 
northward  and  southward,  are  not  at  all  clearly  defined,  owing  to  the  lack 
of  material  or  information  from  extensive  areas  where  Hemimerus,  as  well 

'Although  the  specimen  was  unwittingly  destroyed  Ijy  a  native  assistant,  and  the 
species  remains  unknown,  a  single  Hemimenis  was  present  on  a  Cricetomya  brought  in 
to  the  senior  author  at  Fort  Sibut,  Ubangi-Shari,  in  October,  1934. 
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as  Cncctoftnjs,  undoubtedly  occurs.  The  accompanying  map  graphically 
presents  the  distribution  of  the  genus  Hemimerus  and  the  respective  species 
as  far  as  possible  from  i)rcsent  information. 

Correlation  of  External  (Jcnitalic  Structure  oj  Female  with  Hair  Tex- 
ture of  Host. — Early  in  the  course  of  our  study  we  became  interested  in  the 
remarkable  marginal  specializations  fomid  on  the  ultimate  stemite  of -the 
females  of  the  various  species  of  Hemimerua.  These  ranged  from  what 
might  be  called  the  simple  closing  of  a  valve-like  plate  against  the  ventral 
surface  of  the  ultimate  tergite,  to  an  opposite  extreme  in  which  the  margin 
of  the  plate,  by  means  of  a  peripheral  grooving  and  a  supplementary 
shoulder-like  flange,  could  be  engaged  with  specialized  portions  of  the 
ventral  surface  of  the  ultimate  tergite,  and  locked  in  a  position  which 
effectually  closes  and  protects  the  anal  orifice.  The  obvious  value  of  this 
latter  arrangement  in  guarding  the  internal  genitalia  at  once  suggested  the 
possibility  that  some  feature  of  the  hair  covering  of  the  host  might  be 
responsible. 

No  comprehensive  modem  systematic  -tudy  of  the  forms  of  the  genus 

Criccton)  i/a  has  appeared,  yet  a  total  of  twenty-eight  forms  ^  has  been 
described  from  various  localities  in  trojiical  Africa.  The  literatiue  on  the 
subject  consists  almost  entirely  of  the  descriptions  of  various  new  forms, 
which  in  nearly  every  case  have  been  considered  to  l)e  subspecies  of 
Cricftomys  gambianus  of  Waterhouse,  the  oldest  known  and  genotypic 
species. 

A  casual  examination  of  the  limited  series  of  Cricetomys  in  the  collection 
of  this  Academy  demonstrated  at  once  that  a  marked  difference  in  hair 
texture,  length  and  density  was  present  in  the  relatively  few  forms  then 
available.  With  these  observations  as  a  basis  the  series  of  Cricetomys 
skins  in  the  United  States  National  Museum  and  the  Museum  of  Compara- 
tive Zoology  were  then  examined.  In  this  way  we  were  able  to  accumulate 
interesting  data  from  more  than  one  hundred  specimens  of  Cricetomys. 

While  we  had  before  us  Hemimerus  from  but  a  fraction  of  the  localities 
represented  by  Cricetomys,  we  were  able  in  certain  cases  to  exactly  identify, 
by  field  numbers  or  other  incontestable  information,  the  specific  individuals' 
from  which  particular  lots  of  Heinimcru.^  were  taken.  In  certain  cases 
these  were  the  type  specimens  on  which  forms  of  Cricetomys  had  been 
based. 

As  a  result  of  these  observations,  two  very  definite  conclusions  were 
reached:  first,  that  from  hair  texture  and  character  alone  the  various  forms 
of  Cricetoryiys  can  hardly  be  considered  si)ecifically  identical;  second,  that 
a  very  definite  correlation  of  the  hair  texture  and  character  of  the  host  rat 
and  the  degree  of  specialization  of  the  margin  of  the  ultimate  sternite  of 

*  For  an  annotated  list  of  these  we  are  indebted  to  Dr.  Glover  M.  Allen. 
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the  female  Hemimerus  does  exist.  The  first  conclusion  must  be  referred 
to  our  mnmmalogicnl  friends  for  ehieidation.  and  in  tlic  present  study  we 
will  refer  to  the  variou-  forms  of  Cri<u  fonn/fi.  where  discussed  under  tlie 
species  of  IJoniincru.s,  iiierelx'  by  the  names  whicii  have  been  a])plied  to 
them  without  passin<2;  definite  jtidgment  as  to  their  relative  rank.  (3ne 
factor.  ho\ve\'er.  stands  ])recminent  in  reij;ard  to  tlie  forms  of  ( 'via  toiiiys, 
this  beinj;-  the  funchimentai  simihirity  in  hair  texture  of  tiiose  forms  living 
in  lowland  forest  and  the  moister  forests  of  moimtain  areas.  Tiiese  possess 
in  connnt)n  softer,  denser,  and  generally  shorter  liair  covering,  while  those 
of  the  gallery  forest  areas,  the  drier  mountain  forests  and  the  scattered 
forest  patches  in  lands  definitely  more  arid  have  harsher,  often  longer  and 
frequently  sparser  hair  covering. 

Considering  the  species  of  Hemimerus  in  their  systematic  order,  we  find 
that  H.  hansmi  possesses  a  more  primitive  t  \  pe  of  female  ultimate  stemite, 
in  that  it  has  a  submarginal  sulciform  impression  without  a  submarginal 
carina.  This  stemite,  when  the  anal  orifice  is  closed,  merely  fits  against 
the  ventral  surface  of  the  ultimate  tergite.  We  have  examined  Cricetomys 
from  three  localities  from  which  we  have  Hemimerus  hanseni^  in  two  cases 
definitely  the  actual  hosts  of  the  ectoparasites  studied,  these  being  Kimosi, 
near  Kakaniega,  Kenya  Colony  and  Ekibondo,  Uele  District,  Belgian  Congo. 
In  addition  we  have  seen  numcrotis  Cricetomys  from  other  areas  represented 
in  our  series  of  //.  hanseni.  All  of  these  hosts  possess  rather  soft,  adpressed 
and  relatively  short  hair.  The  Ekibondo  host  material  collected  by  the 
senior  author  clearly  represents  Cricetomys  cminiP 

We  have  seen  no  definitely  associated  material  of  the  host  of  Hemimerus 
vicijim,  and  therefore  can  make  no  comment  on  the  hair  texture.  The 
type  of  tliis  species  is  hd)eled  fi'oni  "  C'n'c(  to)ni/s  emini"  but  in  our  belief 
tlie  host  rat  was  probably  one  of  the  othei'  forms  of  the  genu-  de^cribeii 
from  Nigeria.  We  are  l)asing  this  impression  on  the  information  we  have 
gathered  concerning  the  correlation  of  external  genitalia  witli  the  hair 
texture  of  the  host  rats.  The  ultimate  sternite  of  the  female  type  of  ririnus 
possesses  bt)th  a  well-develoi)cd  submarginal  carina  and  a  submaruinal 
sulciform  impression,  and  the  anal  orifice  can  be  locked  shut  by  engaging 
its  margin  in  the  specialization  of  the  ventral  surface  of  the  ultimate 
tergite,  which  is  sui)i)lied  with  a  flange. 

We  have  seen  but  a  single  Cricetomys  specimen  which  was  beyond  ques- 
tion the  actual  host  of  H.  vosseleri.   This  is  from  the  Taita  Mountains  of 

^  These  specimens  have  been  critically  compared  with  the  original  description  of 
C.  emini  Tdescribed  as  C.  gambianus  emimS  Wroughton  (Ann.  and  Mag.  Nat.  Hist., 
(8),  V,  i».  106.  (1910) :  $  :  Hadda,  Momhuttu),  and  as  far  as  pos.?il)le  to  deterniino  lhey 
clearly  represent  that  form.  The  type  locality  of  emini  is  little  more  than  a  score  of 
miles  to  the  west  of  Ekibondo,  slightly  nearer  Niangara,  in  country  of  almost 
identical  character. 


470 


PBOCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  LXXXVII 


Kenya  Colony,  and  is  the  type  of  Heller'.-  (Jricctoruijs  ganihianus  enguvi.^^ 
The  ultimate  sternitc  of  the  female  of  //.  vosselcri  pos<e-ses  both  a  well- 
develupeil  >iibmarginal  siileifurm  impression  and  a  siibmarginal  carina,  and 
fits  into  the  s]K'cialization  of  the  ventral  surface  of  the  ultimate  tergite. 
The  known  host  of  //.  vossclcri  has  moderately  soft  hair. 

In  H.  sessor  we  find  practically  the  same  type  of  structure  of  the  margin 
of  the  ultimate  sternite  and  of  the  ventral  surface  of  the  ultimate  tergite. 
Material  of  this  species  showed  conclusively  that  the  ultimate  sternite  of 
the  female  could  be  definitely  locked  shut  by  engaging  its  margin  in  the 
specialization  on  the  ventral  surface  of  the  ultimate  tergite.  The  host  rats 
of  H.  sessor  formed  the  original  series  of  Cricetomys  gamhtanus  raxneyi 
Heller."  The  hair  of  C.  g.  raineyi  is  very  remarkable,  being  quite  harsh 
and  rather  long,  in  texture,  by  far  the  coarsest  seen  in  any  of  the  forms  of 
the  genus  examined.  This  rat  clearly  represents  a  highly  modified  type, 
living  in  a  distinctive  environment. 

We  possess  no  information  on  the  hair  texture  of  the  rat  host  of  H. 
deceptus,  but  we  do  know  that  the  host  rat  is  Cricetomys  gambianus 
haagneri  Roberts.  The  species  deceptus  has  the  same  general  type  of 
specialization  on  the  distal  margin  of  the  ultimate  sternite  and  on  the 
ventral  surface  of  the  ultimate  tergite  as  is  found  in  H.  sessor. 

Relative  to  H.  talpoides  we  can  supply  no  exact  information  on  the 
host,  as  we  have  seen  no  Cricetomys  which  has  yielded  this  species  of 
parasite,  or  even  from  the  same  locality  as  material  of  talpoides  now  in 
hand.  This  species  also  has  the  same  type  of  terminal  abdominal  special- 
ization found  in  sessor  and  deceptus. 

We  have  seen  no  definitely  associated  material  of  the  host  of  Jlemimenis 
houvieri,  and  therefore  can  make  no  comment  on  the  hair  texture.  The 
ultimate  steniitc  of  the  female  of  //.  houvieri  is  extremely  specialized,  in 
that  there  exists  no  trace  of  either  a  submarginal  sulciforni  impression  or  a 
snl)marginal  carina,  and  the  sternite.  when  the  oi'ifice  is  closed,  fits  atiainst 
a  beveled  surface  on  the  ventral  surface  of  the  ultimate  tergite.  With 
Hemimcrns  adn  ctus,  however,  we  can  be  more  explicit,  as  to  the  host.  The 
type  of  this  species  was  taken  on  the  type  of  Cricetomys  gambianus  ansorgei 
Thoma-,  taken  at  Pungo  Andongo,  Angola,  and  we  have  in  the  Academy 
series  a  single  specimen  presumably  of  this  rat,  from  Fuima,  Angola,  which 
has  the  hair  rather  soft  in  texture.  The  form  of  the  ultimate  sternite  in  the 
female  of  H.  advectus  is  essentially  the  same  as  that  of  H.  houvieri.  Very 
probably  we  shall  find  the  hosts  of  these  two  forms  have  very  similar  hair 
stnicture. 

'0  Smith.  Misc.  Coll.,  LIX,  no.  16,  p.  16.  (1912). 
"  Smith.  Misc.  Coll.,  LIX,  no.  16,  p.  15,  (1912). 
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From  the  evidence  above  briefly  analyzed  it  is  clear  that  females  of  the 
form?  of  ncw}wrrii.'<  livinsz  on  Cricetomys  hosts  with  soft,  rather  short  and 
adprosed  hair  apjjear  to  be  under  no  great  necessity  for  tightly  closing  or 
locking  the  anal  orifice.  Conversely  those  know  to  live  on  animals  with 
harsh,  rather  knig  and  less  adj)ressed  hair  possess  a  definite  ability  to  tightly 
close  and  even  lock  the  anal  orifice.  The  conclusion  naturally  suggested  is 
that  progress  through  the  iiair  of  rats  with  soft,  adpressed  hair  presents 
fewer  impediments  than  movement  through  the  hair  covering  of  harshly 
and  sparingly  coated  hosts. 

Descriptive  Terms. — ^In  the  present  study  certain  terms  not  previously 
used  have  been  found  necessary  in  discussing  features  of  systematic  value. 

The  median  production  of  the  ultimate  stemite  of  the  female  is  the 
broadly  arcuate,  sublobiform  portion  of  the  stemite  occupying  what  may 
be  called,  the  inter-cercal  area.  This  is  the  section  of  the  stemite  which 
bears,  when  present,  the  submarginal  sulciform  impression  (see  below)  and 
the  submarginal  carina  (see  below). 

The  submarginal  sulciform  impression  or  submarginal  sulcation  of  the 
ultimate  stemite  of  the  female  consists  of  a  shallow  channel  or  groove 
proximad  of  the  actual  margin  of  this  stemite.  Depending  on  the  species 
it  may  or  may  not  be  concentric  with  the  actual  margin. 

The  submarginal  carina  of  the  ultimate  stemite  of  the  female  is  a 
supplementary  margin  which  is  more  ventral  in  position  than  the  actual 
margin,  from  which  it  is  separated  by  the  submarginal  sulciform  impression 
or  by  a  submarginal  channel  or  groove.  In  its  extreme  condition  it  is  a 
further  development  of  the  gradual  rise  found  proximad  of  the  submarginal 
sulciform  imi)ression  in  the  more  generalized  Hanseni  Group. 

The  i)roximo-latoral  sulciform  impressions  are  the  paired  depressed  linear 
areas  on  the  ultimate  stcrnitc  of  the  female.  They  usually  start  at  the 
lateral  bases  of  the  median,  lobe-like  production  and  extend  more  or  less 
proximad,  but  varying  in  their  exact  direction  with  the  species.  These 
areas  are  depressed  for  a  varying  distance  towards  or  to  the  evident  base 
of  the  stemite.  There  seems  to  be  some  definite  structural  weakness  along 
tiiese  impressions,  as  in  some  species  they  split  at  the  distal  extremity. 

The  production  of  the  ultimate  stemite  of  the  male  is  the  process  de- 
veloped where  the  two  portions  of  the  distal  margin  converge.  This  stmcture, 
which  is  usually  situated  slightly  dextrad  or  sinistrad  of  the  median  line, 
varies  in  outline  and  position  with  each  species;  it  is  in  general  form  either 
spur-like  or  digitiform,  in  exact  outline  definitely  and  specifically  diagnostic. 
The  direction  as  given  in  the  present  paper  is  that  as  would  be  seen  from 
the  dorsum,  or  as  evident  when  the  insect  is  inverted  and  the  ventral  surface 
examined  with  the  abdominal  ^remity  directed  away  from  the  viewer. 
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Spccii,s  Urou})s. — ^Tlic  Hanseni  Group,  which  contains  only  the  typical 
species  [hanseni),  may  be  briefly  characterized  as  follows.  In  the  female 
sex  the  ultimate  tergite  is  broadly  transverse,  the  greatest  width  being  more 
than  one  and  one-half  times  the  median  length.  Distal  margin  of  this 
tergite  evenly  arcuate.  The  ventral  surface  of  the  ultimate  tergite  concave 
mesad.  The  ultimate  stemite  with  a  shallow  submarginal  sulciform  im- 
pression on  the  median  lobe,  but  without  a  definite  submarginal  carina.  Not 
capable  of  locking  the  anal  orifice,  the  ultimate  stemite  merely  fitting 
closely  against  the  ventral  surface  of  the  ultimate  tergite.  The  proximo- 
lateral  impressions  of  the  ultimate  stemite  extend  for  a  varying  distance 
toward  the  evident  base  of  the  stemite,  evenly  developd  and  not  prominent. 
In  the  male  sex  the  process  of  the  ultimate  stemite  is  directed  dextrad  and 
is  vomeriform  in  lateral  outline.  It  is  without  any  well-developed  blade- 
like portion  or  a  very  distinct  proximal  shoulder.  Penultimate  tergite  with 
a  definite  and  distinct  median  angle  on  the  distal  margin.  The  ultimate 
tergite  is  broadly  transverse.  This  species  group  seems  to  be  the  most 
jiriniitive  of  the  four  groups  of  the  genus.  In  practically  all  differential 
characters  it  is  more  generalizetl  and  is  prol)al)ly  more  closely  related  to 
the  common  ancestral  stock  than  any  of  the  other  known  forms. 

The  A'icinus  Group,  which  contains  only  the  typical  species  ivicinus), 
may  be  characterized  by  its  unusual  combination  of  diagnostic  features. 
This  group,  of  which  only  the  female  sex  is  known,  has  the  ultimate 
tergite  broadly  transverse,  the  greatest  width  at  least  one  and  one-half 
times  the  median  length,  the  distal  margin  subtruncate.  The  ventral 
surface  of  the  ultimate  tergite  is  deplanate  and  supplied  with  a  fiange  to 
engage  the  distal  margin  of  the  ultimate  stemite.  The  ultimate  stemite 
has  a  well-developed  submarginal  carina  and  a  shallow  groove  between  this 
and  the  actual  margin.  The  distal  portion  of  the  ultimate  stemite  locks 
into  the  ventral  surface  of  the  ultimate  tergite.  This  group  has  some  of 
the  characters  of  the  primitive  Hanseni  Group  and  also  some  of  those  of 
the  more  specialized  Talpoides  Group. 

The  Talpoides  Group,  which  contains  four  related  speci(>s  (vosseleri, 
sessor,  dcccptns  and  talpoides),  is  in  many  respects  probably  the  most 
highly  developed  group  of  the  genus.  The  female  of  this  group  has  the 
ultimate  tergite  subtrigonally,  trigonally,  or  trapezoidally  produced,  the 
ventral  surface  being  concave,  convex  or  rarely  deplanate,  and  always 
supplied  with  a  flange  for  engaging  the  distal  margin  of  the  ultimate  stemite. 
The  ultimate  stcrnite  always  has  a  definite,  well-marked,  submarginal 
carina  and  a  shallow  or  deep  submarginal  impression  or  groove.  The  distal 
portion  of  the  ultimate  sternite  locks  into  the  ventral  surface  of  the  ultimate 
tergite  so  that  the  anal  orifice  may  be  tightly  closed.  In  the  males  of  the 
members  of  this  species  group  the  process, of  the  ultimate  sternite  is  directed 


Copynghleo  iiiaienal 


1935]  NATUBAL  SCIENCES  OF  PHILADELPHIA  473 

sinisti'ad.  The  ultimate  tcrgitc  is  transverse  with  the  median  portion  of  its 
distal  mar<iin  truncate,  siibtruncatc  or  semicircular,  while  the  distal  margin 
of  the  i)enultimate  tergite  is  truncate,  or  shallowly  concave.  In  lateral  view 
the  process  of  the  ultimate  sternite,  in  the  known  males  of  the  species  of  this 
group,  is  either  claw-like  without  a  well-develoi)ed  peduncle,  or  with  a 
developed  jieduncle  and  with  or  without  an  apical  lobe  on  the  dorsal  margin. 

The  Advectus  (Jroup,  which  has  two  species  {advectus  and  bouvieri),  is 
d  relatively  aberrant  one,  probably  representing  a  line  diverging  from  the 
original  phylum  more  remotely  than  the  other  groups.  The  females  of  this 
group  have  the  ultimate  tergite  produced,  either  trapezoidally  or  trigonally, 
the  ventral  surface  deplanate.  The  ultimate  sternite  does  not  have  a  sub- 
mai^nal  carina  nor  a  submarginal  sulciform  impression  or  groove.  The 
ultimate  sternite  fits  into  an  excavate  area,  which  has  a  beveled  margin,  on 
the  ventral  surface  of  the  ultimate  tergite.  The  anal  orifice  is  not  locked 
shut,  but  the  ultimate  sternite  fits  tightly  into  the  excavate  area  so  as  to 
protect  the  internal  organs.  The  males  of  this  group  have  the  process  of 
the  ultimate  sternite  directed  dextrad,  and  in  lateral  view  non-vomcrifoi-m. 
Penultimate  tergite  either  distally  truncate  or  with  the  lateral  portions  of 
the  distal  margin  of  the  penultimate  tergite  produced  and  the  ultimate 
tergite  semi-ovate. 

Phylogenctic  Arrangement  of  Specic.'i  Groups. — The  Hanscni  Group  is 
without  doubt  the  most  primitive  and  generalized  of  those  into  which  the 
genus  is  here  divided,  and  from  the  neighliorhood  of  this  generalized  type 
there  seem  to  be  two  lines  of  development.  The  first  embraces  the  Vicinus 
and  Talpoides  Groups,  of  which  the  latter  represents  the  extreme  develop- 
ment along  this  line,  with  the  Vicinus  Group  occupying  an  intermediate 
position  between  it  and  the  generalized  Hanseni  Group.  Secondly,  the 
Advectus  Group  is  apparently  derived  from  a  more  ancestral  stock  than  the 
present  Hanseni  Group,  has  pursued  its  own  line  of  development  and,  in 
the  features  utilized  for  specific  differentiation,  has  little  in  common  with 
most  of  the  other  known  members  of  the  genus. 


Key  to  the  Species  oj  Hemimerus 

1.  Females   2 

IMales   9 

2.  Ultimate  tergite  broadly  transverse,  greatest  width  equal  to  at  least 

one  and  one-half  times  median  length  3 

Ultimate  tergite  symmetrically  trapezoidal  or  subtrigonal,  median 
length  subequal  to  or  greater  than  greatest  width  4 

3.  Ultimate  tergite  with  distal  margin  arcuate,  ventral  surface  of  same 


concave;  ultimate  sternite  without  a  definite  submarginal  carina 
and  with  at  most  a  shallow  sulciform  submarginal  impression;  not 

capable  of  locking  or  closing  the  anal  orifice,  ultimate  sternite  merely 
fitting  closely  against  ventral  portion  of  ultimate  tergite.  Habitat: 
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Southern  Xip;eria.  Camcroons,  Belgian  Congo,  T^ganda  Protectorate 

and  we.-tern  Kenya  Colony   (Hanseni  Group)  hanseni  Sharp 

Ultimate  tergite  with  median  portion  of  distal  margin  subtruncate, 
ventral  surface  of  same  deplanate;  ultimate  stemite  with  a  definite 
submarginal  carina;  distal  portion  of  this  stemite  locked  by  means  of 
a  flange  into  an  excavate  area  on  ventral  surface  of  ultimate  tergite. 
Habitat:  Nigeria  (Virinn<  Croup)  vicinus  new  sjicpics 

4.  Penultimate  tergite  with  distal  margin  not  greatly  produced;  ventral 

surface  of  ultimate  tergite  deplanate;  ultimate  stemite  without  a 
submarginal  carina  or  a  sulciform  impression;  distal  portion  of  this 
^ternite  fitting  into  an  excavate  area  on  ventral  surface  of  ultimate 

tergite  (Advectus  Group)  5 

Penultimate  tergite  with  distal  margin  trigonally  produced;  ventral 
surface  of  ultimate  tergite  usually  either  concave  or  convex,  occasion- 
ally deplanate;  ultimate  stemite  with  a  definite  submarginal  carina 
and  a  submarginal  groove  or  channel;  distal  portion  of  this  sternite 
locked,  by  means  of  a  flange,  into  an  excavate  area  on  ventral  surface 
of  ultimate  tergite  or  merely  fitting  closely  against  this  portion  of 
ultimate  tergite  (Talpoides  Group)  6 

5.  Penultimate  tergite  with  a  slight  median  production  on  distal  margin; 

ultimate  tergite  with  apex  narrowly  rounded;  ultimate  sternite  with 
lateral  margins  of  median  production  weakly  sigmoid.  Habitat; 
Portuguese  East  Africa,  Belgian  Congo  and  Tanganyika  Territory. 

bouvieri  Chopard 

Penultimate  tergite  with  distal  margin  tmncate;  ultimate  tergite  with 
apex  subtruncate;  uHimatc  sternite  with  lateral  margins  of  median 

production  oblique.    Habitat:  Angola  advcchis  new  species 

6.  Ultimate  tergite  with  aju'x  rather  l)roadly  rounded,  ventral  surface  con- 

cave niesad;  distal  portion  of  ultimate  sternite  not  definitely  locking, 
by  means  of  a  flange,  into  ventral  surface  of  ultimate  tergite. 
Habitat:  Tanganyika  Territory  and  Kenya  Colony. 

vosseleri  new  species 

Ultimate  tergite  with  apex  rather  narrowly  rounded,  ventral  surface 
usually  convex,  occasionally  deplanate;  distal  portion  of  ultimate 
stemite  locking,  by  means  of  a  flange,  into  ventral  surface  of  ultimate 
tergite  7 

7.  Penultimate  tergite  with  distal  margin  evenly  curved  to  the  rounded 

subobtu.<e-angulate  midpoint;  ultimate  tergite  with  ventral  surface 
more  or  less  deplanate;  ultimate  sternite  with  margin  of  median  pro- 
duction and  submarginal  carina  evenly  rounded,  and  practically  con- 
centric.  Habitat:  Kenya  Colony  sessor  new  species 

Penultimate  tergite  with  lateral  margins  arcuate  to  the  angulate  mid- 
point; ultimate  tergite  with  ventral  surface  convex;  ultimate  sternite 
with  margin  of  median  production  and  submarginal  carina  not  evenly 
arcuate,  either  semi-ovate  or  flattened  mesad,  submarginal  carina  not 
practically  concentric  with  actual  margin  8 

8.  Ultimate  sternite  with  margin  of  median  production  distinctly  flattened 

mesad  and  with  submarginal  carina  almost  alwavs  flattened  mesad; 
apex  of  ultimate  tergite  rounded.    Habitat:  Liberia,  Portuguese 
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Guinea,  French  Guinea,  Sierra  Leone,  Ivory  Coast,  Gold  Coa>t  and 

Nigeria  talpoides  "Walker 

(Jltimate  sternite  with  margin  of  median  production  semi-ovate,  sub- 
marginal  carina  subobtusely  angulate;  apex  of  ultimate  tergite 
narrowly  rounded.  Habitat:  Northeastern  Transvaal. 

deccptvs  now  sjiocies 

9.  Process  of  ultimate  sternite  pointin^i  sinistrad;  median  portion  of  distal 

margin  of  penultimate  tergite  truncate  or  shallowly  concave  10 

Process  of  ultimate  sternite  pointing  dextrad;  median  portion  of  distal 
margin  of  penultimate  tergite  truncate  or  slightly  produced  mesad  .  12 

10.  Ultimate  tergite  semi-circular,  not  broadly  transverse;  process  of  ulti- 

mate sternite  without  a  well-differentiated  peduncle,  this  process 

claw-like,  see  Figure  38  talpoides  A\'alker 

Ultimate  t^*gite  transverse,  median  portion  of  distal  margin  truncate 
or  subtruncate;  process  of  ultimate  sternite  with  a  well  differentiated 
peduncle   ;  11 

11.  Penultimate  tergite  with  distal  margin  truncate;  ultimate  tergite  with 

greatest  length  equal  to  one-fourth  of  proximal  or  one-half  of  apical 
width ;  process  of  ultimate  sternite  with  dorsal  margin  evenly  arcuate. 

vosseleri  new  species 

Penidtimate  ter<iite  with  distal  martrin  shallowly  concave;  ultimate 
tergite  with  median  length  equal  to  one-half  of  proximal  or  three- 
fifths  of  apical  width;  process  of  ultimate  sternite  with  an  apical 
lobe  on  the  dorsal  margin  deceptus  new  species 

12.  Penultimate  tergite  with  distal  margin  truncate;  process  of  ultimate 

sternite,  in  lateral  view,  shaped  like  a  meat  cleaver,  see  Figure  41. 

advectus  new  species 

Penultimate  tergite  with  distal  margin  mesad  produced;  process  of 

ultimate  sternite,  in  lateral  view,  not  shaped  like  a  meat  cleaver  . .  13 

13.  Penultimate  tergite  with  distal  margin  broadly  nbtuse-angulate.  with  a 

delinit(^  and  distinct  median  angle,  see  Figure  30;  ultimate  tergite 
broadly  transverse;  process  of  ultimate  sternite,  in  lateral  view, 

vomeriform,  see  Figure  36  hanseni  Sharp 

Penultimate  tergite  with  lateral  portions  of  distal  margin  produced,  see 
Figure  34;  ultimate  tergite  semi-ovate;  process  of  ultimate  sternite, 
in  lateral  view,  not  vomeriform,  see  Figure  40  ....  bouvieri  Ghopard 

The  males  of  vicirms  and  sessor  are  not  known. 

Hemimenu  hanseni  Sharp.  Figs,  i,  9,  10,  18,  24,  30,  36  and  42. 

llonimcrus  taljjoidcs  Hansen  (not  Ilemimerus  talpoides  Walkt  r).  lliif.  Tidskr., 
1894,  p.  65,  pis.  2  and  3,  (1894),  IS.  9  ;  Rio  del  Rev  (Old  Calabar  District,  Nigeria)  or 
Kitta,  Cameroons,  ("On  Cricetomys  yamWantw**)!.— -Saussure,  Rev  Suisse  Zool.,  TV, 
p.  277,  pi.  X.  (?]t('cific  name  montioncd  only  on  the  explanation  to  the  i)late),  (1896), 
[9  ;  from  Aurivillius,  presumably  from  either  Rio  del  Rev'  or  Kittal. — Bormans  and 
Krauss,  Das  Tierreich,  Lief.  11,  Orth.,  Forficulidae  und  Hemimeridae,  p.  132,  fig.  47, 
(in  part).  (1900) .—Jordan.  Novit.  Zool..  XVI.  p.  327,  fig.s.  1-10,  (1910).  [$.  9  ;  British 
Ruwenzori  Exped.  (on  Cricctoynys  sp.)]. — Burr,  Genera  In.<ect..  fasc.  122,  p.  8,  (in 
IMtrt),  (1911).— Schoutedcn.  Bull.  Soc.  Ent.  Belgique,  I,  p.  3G,  (1919),  [adults  and  juvs. 
(sex  not  stated);  Ituri,  Belgian  Congo  ("on  Cricclnmys  gambianus  cniini")']. 

IIc)uit)ifru.s  hanseni  Sharp,  Cambr.  Nat.  Hist.,  V,  p.  218,  figs.  114-116.  (1S95). — 
Kirby,  Syn.  Cat.  Orth.,  I,  p.  59,  (1904).— Carpenter,  Ent.  Month.  Mag.,  XLV,  p.  256, 
<1909),  [$;  Entebbe,  Uganda,  ("on  Cricetomys  presumably  gambianiis")].  —  Rehn. 
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Bull.  Amer.  Mus.  Nat.  Hist.,  XLIX,  p.  352,  (1924),  I  S ,  9  ;  Region  of  the  Uele,  lk'l^^K^u 
Congo  ("on  Cricilumys  gainbianu.s ")]. — Bequacrt,  in  Strong,  Afr.  Repiib.  Liberia, 
1930,  11,  p.  824.  (1930),  LSex?;  Burunga.  Kivu,  Belgian  Congo  ("off  Cncetuniys 
gam6tan««")].— Chopard,  Rev.  Zoo!.  Bot.  Afr.,  XXVI,  fasc.  1,  p.  120,  (1934),  [  ^  ,  9  . 
juv.;  Tie  Bertha.  Belgian  Congo,  (on  '' (' ri<-tlo7mjs  oniiii"):  S.  9,  Jiu'.;  Kotili,  (on 
"  Cricetornys  cmini  tmini"):  §;  Lampa,  Mayumbe,  (on  "  Cricetomys  emini"): 
9;  Lulenga,  Kivu,  (on  "Cricetomys  emini  proparator"):  S,  9,  juv.;  Mambaka, 
(on  "  Cricetomys  cmini  cmini"):  $,  juv.;  Medje,  Ituri (on  "  dice  torn  ijs  emini 
emini"):  i,  juv.;  Piiipili,  (on  "Cricetomys  emini  emini"):  $,2;  Djugu,  Ituri,  (on 
"Cricetomys  cmini ")].—Chopard,  Arch.  Mus.  Nation.  Hist.  Nat.  Paris,  (6),  XII,  part 
2,  pp.  443.  444.  figs.  2-9.  11.  12,  18,  22,  27,  28,  (1935),  li,  9,  juv.;  Mount  Elgon,  East 
Africa,  (on  "  Crictlonii/s  (junihldnns  cigonis")]. 

Oriijinal  mat(  rial. — The  original  material  Ix't'ore  Hansen,  a?  stated  by 
him,  consisted  of  fonr  specimens  i.e.  two  females,  one  male,  and  one  yonng, 
all  of  which  were  secured  by  Dr.  Y.  Sjostedt  in  1891  in  the  "  Cameroons 
and  were  taken  at  either  Kitta  or  Rio  del  Rey,  the  latter  of  which  is  in  the 
Old  Calabar  District  of  the  present  Nigeria.^'  Through  the  courtesy  of  Dr. 
Kai  L.  Henriksen,  of  the  Zoological  Museum  of  the  University  of  Ck)pen- 
hagen,  we  are  able  here  to  select  as  lectotype  of  this  species,  one  of  the 
two  original  female  specimens  examined  by  Hansen.  The  other  female, 
i.e.  that  treated  with  caustic  potash,  the  male  and  the  young,  used  by 
Hansen  when  writing  his  paper  for  the  Entomologisk  Tidskrift  have 
evidently  been  destroyed  or  lost.  The  female  lectotype  is  in  the  collection 
of  the  University  of  Copenhagen  Zoological  Museum,  and  is  labelled 
"  Hemimerus  hanf^mi  Sharji  Typel'':  with  this  specimen  they  also  have 
some  embryos,  evidently  those  found  by  Hansen. 

Comparison. — ^This  species,  which  is  known  from  both  sexes,  is  the  sole 
member  of  the  very  distinctive  Hanseni  Group. 

The  female  sex  of  hajiscni  differs  from  that  <ex  of  all  the  other  known 
forms  except  the  sole  member  of  the  ^"icinns  (irouj)  by  havin;j;  the  ultimate 
tergite  lu'oadly  transverse,  the  greatest  width  equal  to  at  least  one  and  one- 
half  times  the  median  length.  This  sex  of  Jianscni  differs  from  that  of  all 
the  other  forms  exce])t  ro.sxe/t  r/  by  having  the  ventral  surface  of  the  ultimate 
tergitc  concave  mesad.  The  female  of  thi>  sj)ecies  differs  frriiu  that  of  all 
the  other  known  species  by  having  a  shallow  submarginal  impression,  but 
no  submarginal  carina,  on  the  production  of  the  ultimate  stemite. 

The  male  sex  of  hanseni  differs  from  that  of  the  Talpoides  Group  by 
having  the  process  of  the  ultimate  stemite  directed  dextrad  instead  of 
sinistrad.   This  sex  is  distinguished  from  that  of  advectus  by  having  the 

12  In  error  given  as  "  Haut-Ituri ".  There  is  and  has  been  no  district  of  "  Haut- 
Ituri and  Medje  is  by  no  stretch  of  reasonmg  on  the  upper  course  of  the  Ituri  River. 

13  Hansen  (Idem,  p.  81)  has  given  a  portion  of  a  letter  from  S.i("istedt  bearing  on  the 
capture  of  these  specimens.  The  species  was  taken  at  both  localities,  which  are  near  to 
one  another  and  in  the  same  j?eneral  type  of  rain-forest  country,  but  it  is  not  possible 
to  det(M-niine  exactly  which  locality  was  rei>res(>nt(Ml  liy  that  jiortion  of  the  sei-ies 
discussed  by  Sjostedt,  which  was  before  Hansen.  Kitta  is  directly  northwest  of  the 
Cameroon  Mountains,  situated  at  9°  4'  E.,  4°  W  N.,  while  Rio  del  Rey  is  on  the  great 
Calabar  estuary  at  8=  45'  E..  4°  45'  N. 
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distal  margin  of  the  penultimate  tergite  mesad  produced  instead  of  truncate. 
From  bouvieri  it  differs  by  having  the  ultimate  tergite  broadly  transverse 
instead  of  semi-ovate,  and  the  i)rocess  of  the  ultimate  -ternite,  when  viewed 
laterad,  is  vomeriform  instead  of  shaped  more  or  less  like  a  n:ieat  cleaver. 

Specific  characters}^ — Form  and  proportions  of  head,  antennae,  pro- 
notum,  mesonotum,  metanotum,  sterna,  and  limbs  as  detailed  in  the  generic 
description.  There  are  no  specific  differential  characters  in  any  of  these 
portions  of  the  body. 

General  form  of  the  abdomen  as  diagnosed  under  the  genus,  the  terminal 
segments  alone  exhibiting  differential  specific  features. 

Female. — In  the  female  sex  the  penultimate  tergite  is  transverse,  its 
entire  margin  in  general  form  subobtusely  arcuate;  supra-cereal  portions  of 
the  margin  appreciably  but  weakly  sigmoid,  being  subconvex  proximo- 
laterad  and  toward  the  median  line  subconcave;  these  sections  of  the  margin 
passing  by  a  faint  but  appreciable  angulation  into  the  more  transverse 
median  section  which  is  equal  in  width  to  two-fifths  that  of  the  whole 
tergite,  and  broadly  obtusc-angulate  with  medio-distai  point  rounded.  In 
lateral  view  the  dorsal  line  of  the  ultimate  tergite  is  seen  to  form  an  obtuse- 
angle  with  that  of  the  penultimate  tergite,  the  former  being  deflexed  ventro- 
caudad. 

Ultimate  tergite  of  female  in  general  form  transverse,  its  free  margin 
semicircular,  its  greatest  visible  (proximal)  width,  as  seen  from  the  dorsum, 
being  equal  to  nearly  twice  its  greatest  length ;  proximal  width  of  the  tergite 
contained  slightly  more  than  two  and  one-half  times  in  the  proximal  \\  idth 

of  the  penidtimate  tergite:  ventral  surface  of  ultimate  tergite  and  adjacent 
genital  aperture  broadly  concave,  vaulted,  this  concavity  gradually  narrow- 
ing caudad,  ventral  surface  of  the  free  margin  of  ultimate  tergite  armed  with 
spaced,  heavily,  rather  short  chaetae. 

Ultimate  sternite  of  female  transverse,  with  median  production  semi- 
ovate,  greatest  length  of  the  central  production  from  it-  base  line  is  to  its 
greatest  w^idth  as  10  is  to  17;  production  of  this  sternite  with  a  shallow  sub- 
margirtal  sulciform  impression,  which  is  more  definitely  semi-ovate  than  the 
margin  itself,  approaching  the  latter  more  closely  meso-distad  than  laterad; 
the  proximo-lateral  diverging  sulciform  impressions  extending  to  or  almost 
to  the  evident  base  of  the  sternite,  dextral  imj^ression  broader  proximad,  less 
narrowly  sulciform  and  more  excavate     than  sinistral. 

Cerci  as  described  under  the  genus. 

Male. — In  the  male  sex  the  only  diagnostic  features,  as  in  the  female, 
are  found  in  the  terminal  abdominal  segments. 

Penultimate  tergite  of  male  transverse,  in  general  form  symmetrically 
trapezoidal,  width  of  distal  margin  equal  to  two-tliird-  of  proximal  width 
of  tergite,  lateral  margins  oblique,  convergent,  passing  into  the  distal  margin 
by  a  rounded  obtuse-angulation;  distal  margin  broadly  obtuse-angulate, 
median  angle  of  same  distinct  and  definite,  the  portion  of  the  margin  laterad 
of  same  concave  or  sub-concave  to  a  varying  degree.  In  lateral  view,  dorsal 

i*This  description  is  drawn  from  three  females  and  two  males  from  the  Cameroons, 

(t.e.  two  males  and  ono  female  from  Batanjra  and  two  foinalos  from  Lolodorf). 

i*This  may  indicate  a  step  toward  the  condition  found  in  certain  other  forms  of 
the  genus  in  which  the  dextral  one  splits  to  some  degree. 
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line  of  penultimate  tergite  in  a  somewhat  different  plane  from  that  of  the 
ultimate,  the  latter  slightly  deflexed  ventro-distad. 

Ultimate  tergite  of  male,  as  seen  from  the  dorsum,  in  general  form  trans- 
verse, broad  and  flattened,  greatest  length  equal  to  one-half  of  apical  widths 
or  one-third  of  greatest  (proximal)  width. 

Ultimate  sternite  of  male  in  general  form  transverse  trigonal,  slightly 
asymmetrical,"  brief  lateral  margins  relatively  short  and  very  slightly  con- 
vergent distad,  passing  roundly  into  those  of  the  more  distal  trigonal  portion, 
of  the  sternite,  sinistral  margin  of  trigonal  production  shallowly  subobtuse- 
angularly  concave,  dextral  margin  of  the  same  evenly  and  distinctly  sigmoid, 
apex  of  sternite  developed  into  a  brief  but  distinct,  moderately  decurved, 
compressed  vomeriform  process,  the  immediate  apex  of  which  is  directed 
slightly  dextrad,  peduncle  of  the  process,  in  lateral  view,  narrower  than 
greatest  width  (fig.  36j. 

Ccrci  as  in  the  female  and  other  members  of  the  genus. 

Parameres;  for  illustration  of  these  appendages  see  Fig.  42. 


Measurements  {in  mUlimeters)  of  representative  individuals  of 

Hemimerus  hanseni 


Lolodorf,  Cameroons    (dry 

Lolodorf,  Cameroons    (dry 

Lolodorf,  ramerooDS    (dry 

Lolodorf,  Cameroons    (dry 

Lolodorf,  Cameroons    (dry 

Batanga,  Cameroon.s    (dry 

Region  of  the  Uele,  Belgian  Congo  . .  (dry 

Region  of  the  Uele,  Belgian  Congo  . .  (dry 

Ekibondo,  Uele,  B.  C   (dry 

Ekibondo.  Uelo,  B.  C   (dry 

I'lkiljondn,  !  ,  It.  JV  C   (dry 

Ekibondo.  I'llc.  U.  C   (dry 

Ekibondo,  Uele,  B.  C   (ale. 

Ekibondo,  Uele,  B.  C   (ale. 

Mt.  Elgon,  Uganda    (dry 

Mt.  Elgon,  Uganda    (dry 

Mt.  Elgon,  Uganda    (ale. 

Mt.  Elgon,  Uganda    (ale! 

Mt.  Elgon,  Uganda    (ale. 

Uganda  '  ■   (dry 

Kaimosi,  Kenya   (dry 

Kaimosi,  Kenya   (dry 

Kaimosi,  Kenya    (dr>' 

Batanga,  Cameroons   (dry 

Batanga,  Cameroons   (dry 

Ekibondo,  Uele,  B.  C   (dry 

Ekibondo,  Uele,  B.  C   (diy 

Ekibondo,  Uele,  B.  C   (ale. 

Ekibondo,  Uele,  B.  C   (ale. 

Mt.  Elgon,  Uganda   (dry 

Mt.  Elgon.  Uganda   (dry 

Kaimosi,  Kenya   (dry 

Kaimosi,  Kenya   (dry) 


Length 
of  body 
(exclusive 

of  cerci) 

9.5 

8.5 

S. 

9.3 

9.5 

9.7 
10.5 
11. 
10.5 
10.5 
10.5 
10.3 
11.5 
11.5 
10. 

9.5 
11.6 
11. 
11. 
12.9 
11. 
10.9 
10.9 

9.5 

9.5 
10. 
10. 
11. 
11.3 

9J5 

9.2 
10.5 
10.5 


Median 
length 

of  entire 
thorax 

3.6 

3.8 

3.8 

3.9 

4. 

4. 

3.8 

3.8 

3.8 

3.8 

3.8 

3.6 

43 

4. 

3.8 

3.6 

3.4 

3j6 

3.3 

4. 

3.8 

4.4 

4.2 

3.6 

3.7 

3.8 

3.6 

3.8 

3.7 

3. 

3.6 

3.6 

3.6 


Greatest 
width  of 
mesonotum 

4. 

4. 

4. 

3.9 

3.9 

3.9 

3.8 

4. 

3.9 

3.9 

3.8 

3.8 

4.3 

4. 

3.8 

3.9 

3.8 

3.8 

33 

3.8 

3.6 

3.7 

3.9 

3.6 

3.4 

3.7 

3.8 

3.6 

3.9 

3.6 

3.8 

3.5 

3.4 


i«No  definite  proportions  of  length  to  breadth  can  be  given  as  this  sternite  is  to 
some  extent  retractile. 

17  This  specimen  has  been  greatly  flattened. 


Copyrighted  material 


1935] 


NATUBAL  SCIENCES  OF  PHILADELPHIA 


479 


Variation. — Tlie  ^el•ies  of  females  before  us  shows  considerable  variation 
in  the  form  of  the  distal  margin  of  the  penultimate  tergite.  This  margin 
may  be  subtruncate  with  a  very  flight  median  arcuation,  or  it  may  have  a 
distinct  subtriangular  median  production  with  the  more  lateral  portions  of 
the  distal  margin  subconcave  or  even  concave.  The  specimens  from  Lolo- 
dorf  and  Batanga,  Cameroons  are  largely  of  the  type  without  the  production, 
while  those  from  Ekibondo,  Uele  District,  Belgian  Congo  and  Mount  Elgon, 
Uganda  are  predominatingly  of  the  type  with  the  subtriangular  production. 
The  three  female  specimens  from  Kaimosi,  Kakamega,  Kenya  Colony  show 
the  extremes  of  variation  in  the  shape  of  the  distal  margin,  one  having  this 
margin  subtruncate,  another  with  a  slight  median  production  and  the  third 
with  a  very  prominent  median  angulation.  Moreover,  none  of  the  series 
here  examined  are  all  of  one  type.  The  ultimate  stemite  of  the  female 
shows  but  little  variation  except  in  the  proximo-lateral  impressions,  which 
extend  a  varying  distance  toward  the  evident  base  of  the  stemite. 

The  series  of  males  shows  little  variation  in  any  of  the  characters  used 
above,  except  the  relative  direction  of  the  process  of  the  ultimate  sternite, 
and  this  varies  in  lateral  view  from  pointing  caudad  to  almost  directly 
vcntrad.  There  is  also  some  very  slight  variation  in  the  rounding  of  the 
lateral  portions  of  the  free  margin  of  the  ultimate  sternite  where  they  pass 
into  the  more  distal  trigonal  section  of  the  same. 

As  the  relative  length  to  breadth  of  certain  of  the  more  proximal  antenna! 
segments  has  been  used  as  a  specific  diagnostic  character  in  this  genus  by 
Dr.  Chopard,  the  results  of  an  examination  of  both  wet  and  dry  material  of 
this  species  from  the  same  locality,  and  from  the  same  lot  of  material  taken 
the  same  day  from  two  individuals  of  Cricetomys,  may  be  of  interest.  The 
analysis  here  given  shows  conclusively  that  dry  material  and  wet  material 
of  imquestionably  the  same  species  supply  different  ratios.  Material  dried 
from  alcoholic  preservation,  apparently  by  contraction  of  inter-segmental 
tissue,  produces  the  effect  of  a  shorter  and  broader  antennal  segment,  while 
alcoholic  material,  as  stated  above  from  the  same  source,  shows  a  greater 
percentage  of  length  to  breadth,  the  segments  not  being  invaginated  as  seems 
to  be  the  case  with  specimens  dried  after  alcoholic  preservation. 

Distribution. — ^From  extreme  southeastern  Nigeria  (Rio  del  Rey,  Old 
Calabar)  south  to  .  the  Mayumbe  District  (Lampa)  of  the  lower  Congo, 
eastward  to  the  Lake  Kivu  district,^"  Belgian  Congo,  across  Uganda 
(Entebbe  and  Mt.  Elgon),  as  far  as  extreme  w^tem  Kenya  Colony 

(Kaimosi,  Kakamega),  northward  as  far  as  the  Uele  River  (Ekibondo), 
Uele  District,  and  reaching  southward  at  least  to  Pilipili,  Maniema 

^^Lulenga  according  to  Dr.  Chopard,  probably  an  error  in  transliteration  for 

Liibanirn.  an  adinini.s!i alive  base  in  the  Kivu  District.  Burunga  similarly  is  situated  to 

the  northeast  of  Lake  Kivu. 
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District,  Belgian  Congo.  Faunistically  the  species  probably  occurs  through- 
out the  Lower  Guinea  Forest  District  and  is  intrusive  in  the  Ubangi-Uele 
Savanna  District,  the  Uganda-Unyoro  Savanna,  and  even  into  the  East 
African  Highland  District.  Its  occurrence  in  these  latter  districts  is  prob- 
ably influenced  very  largely  by  the  presence  of  gallery  or  similar  forest 
habitats  for  its  host. 

Relative  grating  proportions  of  certain  antennal  articles  of  sixteen  (8^,8$) 
specimens  of  Heiiiimfrus  hnnseni  from  Ekibondo, 
Uele  District,  Belgian  Congo 


Article 


Dry   

Dry   

Dry  ..... 

Alcoholic 

Alcoholic 

Alcoholic 

Alcoholic 

Alcoholic 


Article 


Dry   

Dry   

Dry   

Dry   

Diy   

Alcoholic 
Alcoholic 
Alcoholic 


Males 

7 

7 

8 

8 

9 

9 

Length 

Width 

Length 

Width 

Length 

Width 

3.5 

2. 

3.+ 

2.— 

3. 

L7 

3.5 

2 

4. 

2. 

3.5 

2.— 

3.— 

2.— 

4.6 

2. 

42 

2. 

4.— 

2. 

4.5 

2. 

4.2 

2. 

3.8 

2. 

4.5 

2. 

4. 

2.— 

4. 

1.8 

4.+ 

2. 

4. 

2. 

3.8 

2. 

4.5 

2.+ 
Females 

4. 

2. 

33 

2. 

7 

7 

8 

9 

9 

Length 

Width 

Length 

Width 

Length 

Width 

3.+ 

2.5 

3. 

2.5 

2.5 

2.3 

3.+ 

2.5 

3. 

2.3 

2J5 

2. 

3.5 

2. 

S2 

2.— 

3. 

1.7 

3. 

22 

3. 

2.2 

2.7 

2.+ 

3.2 

2.2 

3. 

2.+ 

3. 

2.+ 

3.+ 

2. 

3. 

2. 

3. 

2. 

3.5 

2. 

3.+ 

2. 

3.— 

2. 

3.5 

2.+ 

32 

2. 

3. 

2.+? 

Host  association. — The  greater  portion  of  the  available  information  in 
the  published  literature  as  to  the  host  of  H.  hanseni  gives  Cricetomys  emini 
(in  its  two  geographic  races  C.  e.  emini  and  C.  e.  proparator)  as  the  vector. 
Hansen  in  1894,  Carpenter  in  1909,  Rehn  in  1924  and  Bequaert  in  1930 
reported  this  species  as  taken  from  Cricetomys  gambianus,  while  the  Lolo- 
dorf  and  Batanga  specimens  here  reported  are  also  labelled  as  taken  from 
that  form.  There  is  little  doubt  in  our  minds  that  these  Cricetomys  speci- 
mens were  erroneously  determined  individuals  of  emini,  which  may  prove  to 
be  the  sole  lowland  forest  type  of  the  genus.  The  Mt.  Elgon  material 
reported  by  Dr.  Chopard  is  said  to  have  been  taken  from  C.  (jamhianus 
elgonis.  In  the  absence  of  any  modern  authoritative  study  of  the  relation- 
ship of  the  various  forms  of  Cricetomys  it  is  not  possible  to  comment  further 
on  the  affinity  of  elgonis,  whether  with  the  forest  emini  or  the  gambianus 
complex  of  more  open  areas. 

IB  As  defined  by  Chapin  (Bull.  Amer.  Mus.  Nat.  Hist.,  LXV,  p.  90,  (1032)  ). 
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Habits. — The  past  literature  supplies  no  information  of  importance  on 
the  habits  of  this  species,  other  than  its  occurrence  as  an  ectoparasite.  In 
October,  1934  the  senior  author,  while  at  Ekibondo's  Village  near  the  Uele 
River,  between  Niangara  and  Dungu,  Belgian  Congo,  had  the  opportunity  to 
examine  a  number  of  fresh  specimens  of  Cricetomys  emini  emini,  and  of 
these  three  were  found  to  bear  Hemimcrus.  From  two  Cricetomys  over 
forty  hanscni  in  various  stages  of  development  were  taken,  while  the  third 
yielded  three  parasites.  One  of  these  two  rats  which  yielded  the  large 
series  was  badly  infested  with  bots,  while  other  Cricetomys  which  bore  no 
Hemimcrus  were  quite  mangy  in  aiipcarancc,  with  numerous,  although 
small,  partially  bald  areas  scattered  over  their  bodies.  Individuals  of 
Hc77iimcrus  were  quite  generally  distributed  over  the  animals  and  exceed- 
ingly active  in  eluding  capture,  slipping  through  the  hair  in  a  surprisingly 
flea-like  manner,  when  their  size  was  considered.  When  removed  to  a  flat 
surface  they  progressed  much  like  a  cockroach  but  more  slowly. 

Specimens  examined. — 116;  46  $ ,  33  juv.  9 ,  17  d ,  15  juv.  $ ,  5  juv.  sex 
uncertain. 

Victoria  Lake,  Cameroons:  (Preuss,  "auf  erdferkeln") ;  1  9  ;  [U.S.N.M.]. 

Buea,  Cameroon  Mt.,  Cameroons;  September-October,  1929  ;  3232  feet; 
5  9,2^,2  juv.  $  ;  [Carnegie  Mus.]. 

Lolodorf,  Cameroons;  December  24,  1914;  (A.  I.  Good;  "  on  Cricetomys 
gambianus  ") ;  4  9  ,  2  juv.  9  ,  2  juv.  sex  uncertain;  [Carnegie  Mus.] :  April, 
1923;  (A.  I.  Good);  3  9,2  juv.  9,  2  juv.  sex  uncertain;  [Carnegie  Mus.]. 

Batanga,  Cameroons;  November  8,  1915;  (A.  I.  Good,  "on  Cricetomys 
gambianus  ")  ;  1  9  ,  2  6' ,  2  juv.  $  ;  [Carnegie  ]\Ius.  |. 

Region  of  the  Uele,  Belgian  Congo;  (Dr.  Rodhain,  "on  Cricetomys 
gambiamis     ,  2  9  ,  2  juv.  9  ,  1  juv.  S  ,  1  juv.  sex  uncertain. 

Ekibondo,  between  Niangara  and  Dungu.  Uele,  Belgian  Congo;  October 
4,  1934;  2650  feet;  (1934  (Jcorgc  Vandcrbilt  African  Expcd.,  J.  A.  G.  Rehn, 
on  Cricetomys  emini  emini):  12  9  (6  ale,  G  dry),  23  juv.  9  (10  ale,  13 
dry).  5  5  (3  ale,  2  dry),  5  juv.  $  (2  ale,  3  dry):  October  6,  1934;  2650 
feet;  (1934  George  Vandcrbilt  African  Exped.,  J.  A.  G.  Rehn,  on  Cricetomys 
emini  emini) ;  3  5  ,  1  juv.  $  . 

Mt.  Elgon,  Uganda;  (G.  W.  Foster) ;  13  9  (6  ale,  7  dry),  4  juv.  9  (2 
ale,  2  dry),  3  5  (2  ale,  1  dry),  3  juv.  $  (1  ale,  2  dry).  [B.M.N.H.]. 

Uganda;  (E.  Began) ;  2  9  ;  [B.  M.  N.  H.] . 

Kaimosi,  Kakamega,  Kenya  Colony;  February  10-13;  (A.  Loveridge,  on 
Cricetomys  emini  ") ;  3  9  ,  2  ^  .    [M.  C.  Z.] . 

HemiineniB  vicktuSy^o  new  species.   Figs.  2,  11  and  19. 

This  species,  known  only  from  the  unique  female  type,  is  intermediate  in 
character  between  the  Hanseni  and  the  Talpoides  Groups,  and  is  the  sole 
member  of  the  Vicinus  Group. 

20  From  vicinus,  meaning  near. 
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Comparison. — The  female  of  this  -pccies  is  closely  related  to  those  of  the 
Tali)oides  (!roui).  hut  (lifters  from  them,  as  well  as  from  all  those  of  the 
other  known  forms  except  advectus,  in  havinii'  the  uhimate  termite  sym- 
metrically trapezoidal  with  the  immediate  apex  truncate  instead  of  sub- 
trigonal  or  evenly  arcuate.  The  shai)e  of  the  median  ])ortion  of  the  distal 
margin  of  the  penidtimate  tergitc  resembles  that  of  rossclcri,  and  dilTers 
from  that  of  all  the  other  forms,  by  being  subarcuato-truncate  instead  of 
truncate  or  mesad  produced.  This  sex  differs  from  those  of  the  Hansen! 
and  Advectus  Groups,  and  resembles  those  of  the  Talpoides  Group,  by 
having  a  submarginal  carina,  or  supplementary  margin,  on  the  production 
of  the  ultimate  stemite.  From  the  female  of  vosseleri  it  differs  in  having 
the  ventral  surface  of  the  ultimate  tergite  deplanate  instead  of  mesad  con- 
cave. The  production  of  the  ultimate  stemite  of  the  female  resembles  that 
of  deceptuB,  since  the  submarginal  carina  is  subobtusely  arcuate,  not  follow- 
ing the  curvature  of  the  actual  margin,  and  in  consequence  not  concentric 
with  it.  At  the  lateral  bases,  however,  the  submarginal  carina  is  practically 
contiguous  with  the  actual  margin. 

The  male  of  this  species  is  not  known. 

Tijpe. —  9  ;  Ife/^  Nigeria.  (A.  D.  Pearse.)  ("  From  Cricetomys  emini") 
[United  States  National  Museum.] 

As  in  the  other  forms  of  this  genus  the  only  specific  features  are  in  the 
terminal  abdominal  segments. 

Penultimate  tergite  broadly  transverse,  in  general  form  symmetrically 
trnpezoirlnl.  greatest  visible  length  equal  to  approximately  one-third  the 
greatest  visible  (proximal)  width,  or  equal  to  slightly  more  than  one-half 
of  caudal  width;  lateral  portions  of  distal  margin  gradually  arcuato-con- 
vergent  distad  to  a  point  where  the  distance  between  them  is  slightly  less 
than  twice  the  greatest  length  of  the  tergite;  median  jiortion  of  this  margin, 
which  is  slightly  notched,  evenly  arcuate:  penultimate  tergite  and  ulti- 
mate tergite  with  their  axes  in  almost  the  same  plane,  that  of  the  ultimate 
tergite  slightly  deflexed  ventro-caudad. 

Ultimate  tergite  transverse,  symmetrically  trapezoidal,  greatest  median 
length  equal  to  approximately  three-fifths  of  apical  width,  or  one-third  of 
greatest  visible  (proximal)  width; lateral  margins  oblique  convergent 
caudad,  distal  margin  weakly  subarcuato-truncate;  ventral  surface  of  ulti- 
mate tergite  deplanate,  not  armed  with  setae. 

Ultimate  stemite  transverse,  with  the  usual  median  production,  which 
is  sub-semicircular,  laterad  more  strongly  arcuate;  submarginal  carina 

-Ufe  is  in  the  Lagos  District  of  Nigeria,  situated  at  approximately  40®  40*  W.  and 

7°  25'  X. 

22  This  .specimen  has  been  somewhat  flattened,  as  it  was  a  :!ilide  luuunt.  Froin  our 
knowledge  of  the  other  forms  of  the  genus  we  feel  that  this  portion  of  the  margin  has 
been  distorted,  and  that  normally,  in  all  probability,  it  would  be  either  weakly  arcuate 
or  possibly  subtruncate. 

2»  This  measurement  may  not  be  entirely  accurate  for  better  preserved  material, 
as  the  specimen  may  have  been  flattened  in  slide  preparation. 
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prominent,  subobtusely  arcuate,  not  following  arcuation  of  the  actual 
margin,  ajiproaching  it  most  closely  at  the  median  line  and  practically 
contiguous  with  it  at  the  lateral  bases;  wlien  viewed  laterally  the  area 
between  these  two  niargints  is  slightly  sulciform,  appearing  as  a  shallow 
channel. 

Cerci  as  in  other  members  of  the  genus. 

Length  (exclusive  of  cerci),  12.8  mm.;  greatest  width  of  mesonotum, 
4.2  mm.;  length  of  thorax,  4.5  mm. 

Distribution.— Thk  sj^ccies  being  known  only  from  a  single  locality  in 
Nigeria,  it  is  practically  impossible  to  even  hazard  a  guess  as  to  its  probable 
distribution. 

Host  association. — It  is  our  belief  that  the  host  rat  of  this  specimen  was 
not  true  Cricetomys  cmini,  as  it  is  labeled,  but  probably  one  of  the  other 
forms  of  the  genus  described  from  Nigeria.  We  are  basing  this  impression 
on  the  information  we  have  gathered  concerning  the  correlation  of  external 
genitalia  with  the  hair  texture  of  the  host  rat. 

Specimens  examined. — 1  ?  ,  (type) . 

Hemimerus  vosseleri,  new  species.  Figs.  6,  15,  21,  27,  33,  39  and  45. 

Hemimerus  talpoides  Vosseler,  (not  Hemimerus  talpoides  Walker),  Pflanzer,  Tanga, 

II,  p.  63,  (1906),  FAmani,  Usambara,  Tanganyika  Tcrritor}-,  (on  "Cricetomys  gamhi- 
anus")]. — Vosseler.  Zool.  Anzeiger,  XXXI,  p.  436.  (1907),  [Araani,  Usambara,  Tan- 
ganyika Territory,  (from  "  Cricclumys  gambianus  ")  I. — Hi  ymons,  Verhandl.  Deutschen. 
Zool.  Ge.sell.,  1909,  p.  97,  figs.  1-3,  (1909),  [material  from  Vosseler,  presumably  a  female 
from  Amani.  (on  ''Cricetomys")]. — Heymons,  Deutsche  Ent.  Zeitsch..  1911,  p.  163, 
(1911),  [material  from  Vosseler,  presumably  from  Amani,  (on  ''Cricetomys'')]. — 
Heymons,  Zool.  Jahrb.,  Suppl.  XV,  (part  2),  p.  141,  pis.  7-11,  text  figs.,  (1912),  ?  ; 
material  from  Vosseler,  presumably  from  Amani,  (on  "Cricetomys  ")  1. 

(?)  Hemimerus  hanseni  Gedge,  (not  Hemimerus  hanseni  Sharp),  Ent.  Month.  Mag., 
LVII,  p.  91,  (1921),  r$  ;  Nairobi,  Kenya  Colony,  (from  "Cricetomys  sp.")  ]. 

Cojiiparison. — The  jn-eseiit  species,  which  is  known  from  both  sexes,  is  a 
member  of  the  Talpoides  Group. 

The  female  of  vosseleri,  as  well  as  that  of  the  other  forms  of  the  Talpoides 
Group  and  those  of  the  Advectus  Group,  is  sei)arable  from  the  members  of 
the  Hanseni  and  Vicinus  Groups  by  havin^i  the  ultimate  tergite  trigonally 
or  trapczoidally  produced  instead  of  being  broadly  transverse.  The  female 
of  the  present  form,  and  those  of  the  rest  of  the  Talpoides  Group,  are 
separable  from  that  sex  of  the  members  of  the  Advectus  Group  by  the  distal 
portion  of  the  ultimate  stcrnite  possessing  a  definite  submarginal  carina  and 
a  submarginal  channel  or  impression,  while  the  members  of  the  latter  group 
have  the  distal  portion  of  the  ultimate  sternite  of  the  female  deplanate,  or 
with  at  most  a  slight  distal  cingulation.  From  the  other  females  of  the 
Talpoides  Group  vosseleri  is  separated  by  the  ventral  surface  of  the  ultimate 
tergite  being  concave  mesad,  while  in  the  latter  this  surface  is  deplanate  to 
but  slightly  convex. 
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The  male  of  vosseleri  and  that  sex  of  the  other  known  forms  of  the 
Talpoides  Group,  differ  from  those  of  the  Hanseni  and  Advectus  Groups  by 
having  the  process  of  the  ultimate  stemite  directed  sinistrad  instead  of  dex- 
trad,  while  the  median  portion  of  the  distal  margin  of  the  penultimate  tei^te 
is  usually  truncate,  occasionally  shallowly  concave,  as  opposed  to  those  of 
the  other  species  groups  which  have  this  margin  usually  produced  or  rarely 
truncate.  The  male  of  this  species  differs  from  that  of  talpoides,  and  agrees 
with  that  of  deceptus,  in  having  the  ultimate  tergite  transverse  instead  of 
semicircular.  From  the  male  of  deceptus  the  present  form  differs  by  having 
the  ultimate  tergite  with  its  greatest  length  equal  to  one-fourth  of  proximal 
or  one-half  of  apical  width,  and  the  process  of  the  ultimate  stemite  with  the 
dorsal  margin  evenly  arcuate,  as  opposed  to  deceptus  which  has  the  median 
length  equal  to  one-half  the  proximal  or  three-fifths  the  apical  width  and  the 
process  of  the  ultimate  sternitc  with  an  apical  lobe  on  the  dorsal  margin. 

Type.  —  9;  Amani,  Usambara,  Tanganyika  Territory.  August,  1927. 
(C.  B.  Williams;  "from  Cricctomys  sp.")  [Academy  of  Natural  Sciences 
of  Philadelphia,  Type  no.  5544.] 

As  in  the  other  species  of  this  genus  the  only  specific  diagnostic  features 
are  in  the  terminal  abdominal  segments. 

Penultimate  tergite  transverse,  greatest  length  equal  to  approximately 
one-half  of  proximal  width;  lateral  margins  rather  strongly  sigmoid, 
particularly  above  the  cereal  insertions,  passing  by  a  distinct  obtuse-angu- 
lation  into  the  slightly  produced  distal  portion,  which  has  a  distinct  obtuse- 
angulation  on  the  median  line.  In  lateral  view  the  axes  of  the  penultimate 
and  ultimate  tergites  are  in  essentially  the  same  plane. 

Ultimate  tergite,  when  viewed  from  the  dorsum,  trigonal,  greatest 
proximal  width  equal  to  approximately  twice  median  length;  lateral  portions 
of  the  margin  evenly  convergent  caudad  to  the  rather  broadly  arcuate  apex; 
ventral  surface  concave  mesad,.  margin  of  this  concavity  armed  with  short, 
heavy,  spaced  chaetae,  the  concavity  itself  sparsely  supplied  with  short, 
heavy  chaetae. 

Ultimate  stemite  transverse,  semicircular,  median  production  with 
greatest  length  equal  to  approximately  one-half  of  proximal  width,  true 
margin  evenly  rounded;  submarginal  carina  prominent,  approximating  true 
margin  at  median  line  and  more  closely  so  at  lateral  bases  where  they  are 
practically  coalesced,  lateral  portions  of  submarginal  carina  oblique,  sub- 
arcuate,  convergent  to  the  obtuse-angulation  on  the  median  line,-*  infra- 
marginal  sulciform  channel  strongly  indicated  laterad  but  narrowly  obsolete 
mesad;  proximo-lateral  sulciform  impressions  unevenly  developed,  sinistral 
weak,  scarcely  noticeable,  dextral  narrow  and  shallow,  slightly  broader 
proximad  than  caudad,  surrounding  area  much  darker  in  color  than  any 
other  portion  of  the  stemite. 

Cerci  as  in  the  other  members  of  this  genus. 

2*  When  seen  in  ventral  aspect  tho  lac  k  of  concentric  concordance  of  this  margin 
with  the  true  margin  of  the  stemite  is  clearly  evident. 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


485 


AUotj/pc.  —  s  ;  same  data  as  type,  except  July,  1927  instead  of  August, 
1927.    [Hebard  Collection.] 

The  male  sex  of  this  species  differs  from  the  female  sex,  as  with  the 
(jthers  of  the  genus,  solely  in  the  features  of  the  terminal  abdominal 
segments. 

Penuhiinatc  tergito  transverse,  roughly  symmetrically  traj^eziform, 
greatest  width  (proximal)  equal  to  approximately  twice  greatest  length; 
lateral  margins  subparallel  for  about  one-third  the  tergite's  length,  then 
evenly  oblique  convergent  caudad,  roundly  passing  into  the  truncate  distal 
portion,  this  truncate  portion  being  equal  to  somewhat  more  than  one-half 
the  proximal  width.  In  lateral  aspect  tlie  dorsal  lines  of  the  penultimate 
and  ultimate  tergites  are  seen  to  be  in  practically  the  same  plane. 

Ultimate  tergite,  when  viewed  from  the  dorsum,  strongly  transverse, 
greatest  length  cfiual  to  about  one-fourth  of  proximal  or  one-half  of  apical 
width;  lateral  i)orti()n?  of  margin  evenly  arcuate  convergent,  roundly  passing 
into  the  truncate  distal  section. 

Ultimate  sternite  slightly  asymmetrical  but  as  a  whole  trigonal  pro- 
duced mesad,  greatest  length,  exclusive  of  median  cultriform  production, 
equal  to  approximately  two-thirds  the  greatest  width,  which  is  at  the  base 
of  the  i)roduced  area;  sinistral  margin  of  production  weakly  concave,  dextral 
faintly  sigmoid,  both  portions  converging  sliglitly  dextrad  of  the  median  line 
to  form  tlie  cultriform  production  which  is  directed  sinistrad;  the  production 
curved  ventro-sinistrad,  moderately  compressed,  with  its  peduncle  ovate  in 
section,  arcuate  longitudinally,  all  of  the  process  distad  of  the  peduncle 
compressed,  in  lateral  view  much  resembling  a  meat  cleaver,  immediate 
apex  very  narrowly  rounded,  (see  Figure  39).  its  ventral  outline  distad 
of  the  proximal  shoulder  faintly  concave,  its  length  in  lateral  aspect  equal 
to  approximately  one-fifth  the  greatest  width  of  the  sternite. 

Cerci  as  in  the  female  and  other  members  of  the  genus. 

Parameres;  for  illustration  of  these  appendages  see  Figure  45. 

Paratypic  series. — ^We  have  indicated  as  paratypes  eleven  females  and 
three  males.  Five  of  these  females  are  from  Mt.  Mbololo,^^  Teita  District, 
Kenya  Colony,  and  were  taken  from  Cricetomys  gambiamis  enguvi  on 
November  8,  1911,  by  E.  Heller,  of  which  three  are  in  the  collection  of  the 
United  States  National  ^Museum  and  two  in  the  Hebard  Collection;  while 
five  females  and  one  male  are  from  Amani,  Usambava,  Tanganyika  Terri- 
tory, taken  on  Crircfoiuj/s  sj).,  two  of  these  females  collected  by  C.  B. 
Williams  in  July  1927,  belonging  to  the  United  States  National  Museum, 
one  male  and  two  females  similarly  collected  ])ut  on  August  21,  1927, 
belonging  to  Cambridge  University  ^Museum,  and  the  other,  also  taken  by 
C.  B.  Williams,  August  1927,  belonging  to  the  Academy  of  Natural  Sciences 
of  Philadelphia.  The  other  paratypes  are  a  male  and  two  females  taken 
by  E.  Heller  on  Cricetomys  sp.  in  Kenya  Colony  ("British  East  Africa"), 

Mt.  Mbololo,  the  summit  of  which  is  said  to  reach  4400  feet,  is  in  the  Teita 
Hills  about  midway  between  Kilamanjaro  and  the  coast.  The  name  is  sometimes 
written  Mbululu,  or  Umbololo. 
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while  on  tlic  Rainey  African  Expedition  in  1911,  belonging  to  the  United 

States  National  Museum. 

Variation. — ^In  this  series  of  females  there  is  some  slight  variation  in 
the  characters  mentioned  in  the  description  of  the  type.  Due  to  the 
method  of  preservation  tlie  jicniiltimate  tcrgite  is  often  retracted.^^  The 
lateral  margins  of  this  tergite  are  sigmoid  but  vary  in  the  exact  character 
of  this  flexure.  In  certain  of  these  specimens  there  is  no  appreciable  angu- 
lation between  the  lateral  margin  and  the  distal  margin  of  this  tergite,  and 
the  margin  as  a  whole  appears  broadly  rounded.  The  ultimate  tergite  has 
the  form  of  the  immediate  apex  varying  from  narrowly  to  broadly  rounded. 
The  number  of  chaetae  on  the  ventral  surface  of  this  tergite  varies  individu- 
ally, in  alcoholic  material  this  surface  is  always  concave,  but  not  as 
prominently  so  as  in  dry  material.  The  ultimate  sternite  shows  very  little 
variation  except  in  the  proximo-lateral  sulciform  impressions,  of  which  the 
sinistral  is  always  quite  faint,  while  the  dextral  is  always  more  prominent 
but  quite  variable  in  extent,  the  latter  impression  occasionally  split  to  some 
degree  in  its  distal  portion.  One  of  the  females  from  Mt.  Mbololo  has 
been  injured,  several  of  the  abdominal  tergites  have  portions  of  their 
surface  cut  away,  the  ultimate  tergite  is  badly  distorted,  and  both  cerci  have 
been  broken  near  their  bases.  However,  all  of  these  injuries  have  healed 
and  it  seems  probable  to  us  that  they  were  caused  by  the  claws  of  the 
host  rat. 

The  three  male  paratypes  agree  in  all  essential  respects  with  the 
allotype. 

Measurements  (in  millimeters)  of  representative  individuals  of 

Hemiments  vosseleri 


Length 

Median 

of  body 

length 

Greatest 

(exclusive 

of  entire 

width  of 

of  cerci) 

thorax 

mesonotum 

9, 

Amani,  Tanganj-ika  Terr.,  type   

(dry) 

13. 

3.8 

3.8 

?, 

Amani,  Tanganyika  TeiT.,  paratype  . . . 

(dry) 

13.8 

5.9 

6.1  27 

9, 

Mt.  Mbololo,  Kenya  Colony,  paratype  . 

(dry) 

122 

3.8 

3.8 

9, 

Mt.  Mbololo,  Kenya  Colony,  paratype  . 

(dry) 

12.6 

3.9-F 

3.8 

9, 

Mt.  Mbololo,  Kenya  Colon}-,  paratype  . 

(ale.) 

13.+ 

.5.5 

4.7 

9, 

Kenya  Colony,  paratype   

(dry) 

12.8 

1.1 

3.8 

S, 

Amani,  Tanganyika  Terr.,  allotype  . . . . 

(drv) 

3.7 

4.1 

$, 

(dry) 

11. 

4.8 

4.9 

Distribution. — Known  from  the  Usambara  Mountain  region  of  Tan- 
ganyika Territory  and  the  Teita  Hills  District  of  adjacent  extreme  southern 
Kenya  Colony.    Whether  this  species  is  distributed  to  the  north  and  south 

This  condition,  due  to  the  method  of  preservation  of  the  material,  has  been 

discussed  more  fully  under  //.  hanseni. 

27  This  specimen  has  been  somewhat  flattened. 

28  This  specimen  lacks  the  head. 


1935] 


NATURAL  SCIENCES  OF  PHILADELPHIA 


487 


of  the  areas  liere  given  reinaiiis  to  be  determined.  Tiie  record  of  a  si)ecimen 
of  Hcmimcrufi  from  Nairobi.-'-^  Kenya  Colony,  may  refer  to  the  present 
species,  but  tliis  can  be  determined  solely  by  examination  of  material  from 
that  area. 

Host  association. — The  majority  of  the  previously  reported  si)ecimens 
that  are  referable  to  this  species  were  said  to  have  been  taken  from  either 
Cricetomys  yambianua  or  an  unidentified  form  of  that  genus.  Most  of  the 
material  here  recorded  does  not  have  with  it  the  specific  identity  of  the 
host  rat,  but  the  series  from  Mt.  Mbololo  are  from  the  type  series  of 
Cricetomys  gamhianus  enguvi  Heller.  It  is  from  this  scant  information 
that  we  draw  our  conclusions  that  this  species  will,  in  all  probability,  be 
found  solely  on  C.  g.  enguvi  or  very  closely  related  forms. 

Specimens  examined. — ^20;  12  $ ,  2  juv.  9,4^,2  juv.  S  . 

Amani,  Usambara,  Tanganyika  Territory;  Aug.  1927;  (C.  B.  Williams; 
"  from  Cricetomys  sp") ;  29  ^1  9  ale,  1  9  dry),  1  juv.  $  ,  {type  and  para- 
type):  August  21,  1927;  (C.  B.  Williams;  "  on  rat  Cricpfowus  ") ;  1  9  (ale), 
1  juv.  9  (ale),  2$  (ale);  [Cambridge  Univ.  Mus.]:  July  1927:  (C.  B. 
Williams:  "from  Cricetomys  sp.")]  1$  .  (allotype);  [Hebard  Cln.]:  29, 
1  juv.  $  ,  1  juv.  6  ,  (paratypcs) ;  [U.S.N.M.]. 

Mt.  .Mbololo,  Teita  District,  Kenya  Colony;  November  8,  1911;  (E. 
Heller,  "on  Cricetomyx  <i(unbianus  enguvi'');  2$  [paratypcs);  [Hebard 
Cln.):  3  9  (19  ale,  2  9  dry),  iparatypes)  •  [U.S.N.M.]. 

Kenya  Colony  (''British  l"]ast  Africa");  (Rainey  African  Expedition, 
1911 ;  E.  Heller;  •  on  Cricetomys  sp.") ;  2  $  ,  I  $  ,  (paratypcs) ;  [U.S.N.M.]. 

Hemimems  sessor,  new  species.  Figs.  3,  12  and  23. 

This  species,  known  only  from  the  female  sex,  is  a  member  of  the 
Talpoides  Group.  It  is  more  nearly  related  to  deceptus  than  it  is  to  the 
other  members  of  that  assemblage. 

Comparison. — The  female  of  this  species,  as  well  as  that  sex  of  the  other 
members  of  the  Talpoides  Group  and  those  of  the  Advectus  Oroiip,  is 
separable  from  the  members  of  the  Hanseni  and  Vicinus  Groups  by  having 
the  ultimate  tergite  trigonally  produced,  instead  of  being  broadly  transverse. 
The  females  of  the  present  species  and  the  others  of  this  species  group 
(vossclcri,  fJcccpfu.^  and  talpoides)  are  sej^arable  from  the  members  of  the 
Advectus  Group  by  having  a  distinct  submarginal  carina,  and  a  submarginal 
sulciform  impression  on  the  distal  i)ortion  of  the  ultimate^  sternite  while  the 
members  of  the  Advectus  Group  completely  lack  this,  having  at  most  a 
slight  distal  cingulaiion.  In  this  sex  scssor  agrees  with  talpoides  and 
deccptufi  in  having  the  normally  exposed  ventral  sm-face  of  the  ultimate 
tergite  convex  or  deplanate,  as  opposed  to  concave  in  vosselen.    The  female 

20  Vide. supra. 
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of  HC.ssor  differs  from  the  remaining  members  of  the  Talpoicles  Group  by 
havinp;  the  margin  of  the  prodiietion  of  the  ultimate  sternite  evenly  rounded, 
neither  flattened  mesad  [talpoidcs]  nor  semi-ovate  produced  [deceptus] ,  the 
submarginal  carina  having  the  same  general  form  as  the  actual  margin, 
being  concentric  with  it. 

The  male  of  this  species  is  not  known. 

Type. —  9  ;  Mt.  Gargues,'"  British  East  Africa,  present  Kenya  Colony. 
August  31,  1911.  (Rainey  African  Expedition  1911,  E.  Heller:  from  type 
of  Cricetomys  gamhianus  raineyi  Heller).  [United  States  National 
Museum.] 

The  present  species,  which  is  known  only  from  the  female  sex,  is  very 
similar  to  the  other  species  of  this  group,  differing  solely  in  the  features  of 
the  terminal  abdominal  segments. 

Penultimate  tergite  in  general  form  transverse,  roughly  trigonal,  greatest 
median  length  slightly  less  than  one-half  the  proximal  width  ;  lateral  margins 

convergent,  weakly  sigmoid,  roundly  papsing  into  the  arcuate  distal  portion. 
In  lateral  view  the  dov-al  lines  of  the  penultimate  and  ultimate  tergites  are 
in  but  slightly  different  planes,  the  ultimate  tergite  very  slightly  sub- 
arcuately  deflexed  ventro-caudad. 

Ultimate  tergite.  when  viewed  from  the  dorsum,  subtrigonally  produced, 
median  length  equal  to  one-half  greatest  visible  (proximal)  width;  lateral 
portion  of  margin  gradually  and  weakly  arcuate  convergent  to  the  rather 
narrowly  but  evenly  subangulate  apex;  ventral  surface  of  ultimate  tergite 
deplanate,'^  apically  armed  with  rather  long  chaetae,  this  surface  having  the 
usual  excavate  seat  or  flange  so  that  the  distal  portion  of  the  ultimate 
sternite  may  he  locked  shut. 

Ultimate  stemite  transverse,  median  production  low,  evenly  rounded, 
greatest  length  equal  to  approximately  one-half  of  greatest  width;  actual 
margin  regularly  rounded,  submarginal  carina  approaching  it  most  closely 
at  the  lateral  bases,  this  carina  evenly  rounded  and  practically  concentric 
with  the  margin  from  which  it  is  separated  by  an  impressed  subsulciform 

■"'"This  locality  is  in  the  Mathews  Range,  north  of  Mt.  Kenya  and  .southeast  of 
Lake  Rudolf.  Approximate  position  0°  56'  N.,  37°  28'  E.  The  summit  is  given  on  the 
Kenya  section  of  the  Interaational  Map  as  reaching  an  elevation  of  2690  meters  The 
name  is  also  written  Uaragcss  and  Baragues  (so  given  on  the  International  Map). 
Mr.  Heller,  who  collected  the  types  of  this  species  writes  us  as  follows  regarding  the 
type  locality: 

"Mouiii  Gargues  is  an  isolated  moimtain  situatrd  in  the  thorn-!)Ush  desert  of  the 
Abyssinian  border  of  Kenya,  British  East  Africa.  Its  summit  attains  an  altitude  of 
approximately  eight  thousand  feet,  and  is  subject  to  fog  and  a  fair  rain-fall.  It  is 
heavily  clothed  by  forest  frees  and  bush  of  many  species,  but  its  lower  slopes  are  dry 
and  support  only  the  cactus-like  trees  known  as  candelabras  (Euphorbia)  and  severail 
thorn-trees  of  the  genus  Acacto— wait-a-bit;  also  thorn  bushes  and  sansevenas.  No 
running  streams  occvu-  on  Mount  Gargues.  and  water  is  found  only  in  a  few  springs  and 
water-holes.  The  giant  rats  (Cricetomys)  occur  in  the  forest,  and  live  in  burrows  in 
the  ground.  Their  chief  enemies,  no  doubt,  are  the  various  species  of  mongooses  which 
are  not  rare  in  this  district." 

31  In  the  type  and  in  other  dry  material  this  surface  is  covered  with  what  appear 
to  be  transverse  rugae ;  however,  in  alcoholic  material  this  surface  is  perfectly  smooth. 
The  condition  of  the  dry  material  may  be  due  to  dessication. 
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channel,  siieli  as  occurs  in  tlio  other  members  of  the  Tali)oi(les  Group;  the 
proximo-lateral  sulciiorm  impressions  extend  but  about  one-half  the 
distance  to  the  evident  base  of  the  stemite,  dextral  one  more  prominent, 
more  deeply  and  broadly  excavate,  broader  proximad  than  caudad. 
Cerci  as  in  other  members  of  the  genus. 

Variation. — ^The  other  specimens  of  this  species  which  have  been  ex- 
amined agree  in  all  important  respects  with  the  type,  except  for  the  one 
detail  mentioned  above. 

Measurements  (m  millimeters)  of  IIi  tninierus  sessor 


Length  Median 

of  body        length  Greatest 

(exclusive  of  entire  width  of 

of  cerci)        thorax  niesonotum 

9,  Mt,  Gargues,  Kenya  Colony,  type          (dry)      115              4.9  4.7 

9,  Mt.  Gargues,  Kenya  Colony,  paratijpc  .  (dry)       11.2                4.6  3.8 

9 ,  Mt,  Gargues,  Kenya  Colony,  poratype  .  (dry)       11.6              3.9  3.9 

$ ,  Mt.  Gargues,  Kenya  Colony,  paratype  .  (ale.)      13.              5.3  5.1 


Distribution. — This  species  is  kn(n\-ii  only  from  the  tyi)c  locality,  so 
we  are  unable  to  say  anything  furiiicr  concerning  its  distribution. 

Host  association. — The  type  of  this  si)ecies  as  well  as  the  paratypes 
were  taken  from  the  type  specimen  of  Cricctomys  ganibianus  raincyi  Heller, 
and  it  seems  i)robable  to  us  that  this  species  will  be  found  only  on  that  form 
of  the  host  rats. 

Paratypic  series. — ^Three  females  with  the  same  data  as  the  type  (Mt. 
Gargues,  "  British  East  Africa  August  31, 1911;  (Rainey  African  Expedi- 
tion  1911,  E.  Heller;  from  type  of  Cricetomys  gambianus  raineyi  Heller). 

Specimens  examined. — 4  9  ,  mentioned  above  (3  9  dry,  1  9  ale.) ,  [U.S. 
N.M.]. 

Hemimerus  deceptus,  new  si>ccies.    Fij^s.  4.  13,  25,  31,  37  and  43. 

This  >pecics..  which  is  known  from  both  sexes,  is  a  member  of  the 

Talpoidcs  (h'oup. 

Comparison. — The  female  of  this  species  and  that  of  the  rest  of  the 
members  of  the  Talj^oides  Grouj),  as  well  as  those  of  tlie  Adyectus  fJroup, 
differ  from  those  of  the  Hanscni  and  Vicinus  Groups  by  having  the  ultimate 
tergite  trapezoidally  or  trigonally  produced  instead  of  broadly  transverse. 
This  species  and  the  rest  of  those  of  the  Talpoides  Group  differ  collectively 
from  the  members  of  the  Advectus  Group  in  having  a  well  marked  sub- 
marginal  carina  and  a  submarginal  sulciform  impression  on  the  ultimate 
stemite,  while  the  latter  have  at  most  only  a  slight  distal  cingulation.  The 
female  of  deceptus  differs  from  that  sex  of  vosseleri  in  the  ventral  surface  of 
the  ultimate  tergite  being  deplanate  to  weakly  convex  instead  of  concave. 
This  species  is  separable  from  the  remaining  members  of  the  Talpoides 
Group  by  the  shape  of  the  production  of  the  ultimate  stemite;  in  talpoides 
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this  production  is  flattened  niesad,  in  .sr.s.sor  it  is  evenly  arcuate,  semicircular 
and  with  the  submarginal  impression  practically  concentric  with  the  actual 
margin,  but  in  dcrcptiis  this  area  is  semi-ovate  jiroduced  and  the  sub- 
marginal  imi)ressi()n  is  subobtusely  arcuate,  not  following  the  curvature  of 
the  margin  itself  and  in  consequence  not  concentric  with  it.  furthest  from 
the  distal  margin  at  the  median  line  and  at  the  lateral  bases  subcontiguous 
with  the  margin. 

The  male  of  the  i)resent  species  and  those  of  vosseleri  and  talpoidcs 
differ  from  that  sex  of  the  other  forms  by  having  the  process  of  the  ultimate 
stemite  directed  sinistrad  instead  of  dextrad.  The  male  of  deceptw  differs 
from  that  of  talpoides  by  having  the  ultimate  tergite  transverse  instead  of 
semicircular.  From  the  male  of  vosseleri  the  present  species  may  be 
separated  by  its  having  the  distal  margin  of  the  penultimate  tergite 
shallowly  concave,  and  the  process  of  the  ultimate  stemite  with  an  apical 
lobe  on  its  dorsal  margin,  as  opposed  to  vosseleri  with  the  distal  margin  of 
the  penultimate  tergite  truncate  and  the  dorsal  margin  of  the  process  of  the 
ultimate  stemite  evenly  arcuate. 

Type.  —  9  ;  National  Zoological  Garden,  Pretoria,  Transvaal,  South 
Africa.*'    (G.  A,  Bedford.)    [British  Musexun  of  Natural  History.] 

Htod,  thorax  and  other  features,  except  the  terminal  abdominal  segments, 

as  in  the  other  members  of  this  genus. 

Pentiltimate  tergite  in  general  form  transverse,  subtrigonal,  greatest 
exposed  median  length  being  equal  to  slightly  less  than  one-half  of  evident 
proximal  width;  distal  margin  evenly  curved**  to  the  rounded  subobtuse- 
angulate  midpoint.  In  lateral  aspect,  the  dorsal  lines  of  the  penultimate 
and  ultimate  tergites  are  seen  to  be  respectively  in  different  planes,  the  two 
together  forming  a  low  rounded  obtusc-angulation.. 

Ultimate  tergite  in  general  form  longitudinally  subconical  except  for  the 
Bubdeplanate  to  weakly  convex  character  of  the  ventral  surface  of  the  same; 
as  seen  in  dorsal  aspect,  general  form  produced,  acute-trigonal;  lateral 
portions  of  the  margin  nearly  straight  convergent  caudad  to  a  rounded 
acute  apex;  vicinity  of  lateral  margins  of  the  ventral  surface  supplied  with 
numerous  short,  spaced  chaetae. 

Ultimate  stemite  with  median  production  semi-ovate ;  greatest  length  of 
production  to  its  greatest  width  as  3  is  to  4;  the  distinctly  excavate  sub- 
marginal  sulciform  impression  follf)w=:  the  entire  curve  of  the  median  pro- 
duction and  broadly  separates  from  tlie  true  margin  of  the  stemite  the 
supplementary  submarginal  carina  or  ledge,  the  latter,  however,  in  shape 

*2  Through  the  kiudness  of  Dr.  Rudolph  Bigalke,  Director  of  the  National  Zoological 
Garden  of  South  Africa,  we  have  been  informed  that  the  host  rat  of  this  specimen, 

which  wii.s  called  Crirctoitii/s  (/ambinnus,  came  from  the  Transvaal. 

This  specimen  was  selected  as  type  and  figured  before  the  additional  material  with 
much  more  complete  data  discussed  below  was  obtained  for  study. 

33  Diu-  to  (li\\'ine.  the  lateral  jiortions  of  the  distal  iiiaruin  in  the  type  have,  in 
part,  decurved  suflBiciently  to  give  to  the  general  outline,  in  dorsal  \'iew,  a  trigonal 
form.  What  has  happened  is  evident  from  the  condition  of  the  type  specimen  and 
paratypes. 
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being  subobtusely-angulate  and  not  concentric  with  the  true  margin  of  the 
fltemite,  from  which  it  is  appreciably  separated  on  the  medio-longitudinal 

line,  althonoh  at  its  lateral  bases  they  are  much  less  distant;  proximo- 
lateral  suk'ifurm  impressions  oblique  divergent  proximad,  extending  virtually 
to  the  base  of  sternite,  sinistral  more  weakly  developed,  dextrai  througiiout 
slightly  broader  and  more  excavate  and  split  back  (proximad)  towaM  the 
base  of  the  sternite.^* 

Cerci  as  in  other  members  of  this  genus. 

Allotyjv . —  '  :  Goblcr's  Farm,  Zoutpansberg  District,  North  Transvaal. 
June  28,  1935.  (A.  G.  White;  from  Cricetomys  gambianus  haagneri 
Roberts.)    [Transvaal  Museum.] 

The  terminal  abdominal  segments  of  this  species,  as  in  the  other  members 
of  this  genus,  contain  the  only  specific  characters. 

Penultimate  tergite  broadly  transverse,  apical  width  equal  to  twice  the 
greatest  median  length,  or  greatest  visible  f]>roximal)  width  slightly  less 
than  three  times  the  greatest  length;  lateral  margins  evenly  but  slightly 
convergent  caudad,  passing  roundly  into  the  shallowly  concave  distal 
margin.  Penultimate  and  ultimate  tergites  with  their  axes  in  practically 
the  same  ])lane,  the  dorsal  line  of  the  ultimate  tergite  slightly  deflex^ 
ventro-caudad. 

Ultimate  tergite  transverse,  in  general  form  roughly  symmetrically 
trapezoidal,  median  length  equal  to  three-fifths  of  apical  width,  or  greatest 
width  (proximal)  equal  to  slightly  more  than  twice  median  length;  lateral 
portions  of  margin  evenly  arcuato-convergent,  roundly  passing  into  the 
subtruncate  median  portion,  the  rounded  comers  supplied  with  long  rather 
heavy  setae. 

Ultimate  sternite  slightly  asymmetrically  but  basically  subtrigonally 
produced,  greatest  length,  exclusive  of  production,  equal  to  slightly  less  than 
one-half  of  greatest  i proximal)  width;  dextrai  portion  of  distal  margin 

strongly  and  evenly  .sigmoid,  sinistral  portion  more  weakly  and  less  evenly 
sigmoid;  i)roduction  extending  sinistro-caudad,  length,  in  lateral  aspect, 
equal  to  approximately  one-fourth  that  of  the  sternite  (exclusive  of  pro- 
-duction) ;  peduncle  long,  equal  to  slightly  less  than  one-half  the  total  length 
of  the  protluction,  ovate  in  section,  with  a  small,  well-marked  shoulder  on 
the  ventral  surface,  then  slightly  concave  to  apex,  dorsal  margin  evenly 
arcuate  for  approximately  two-thirds  the  total  length,  then  with  a  well- 
marked  rounded  shoulder  continuing  evenly  arcuate  to  the  narrowly  rounded 
^acute  apex. 

Cerci  as  in  all  the  other  members  of  the  genus. 

Parameres;  for  illustration  of  these  appendages  see  Figure  43. 

Paratypic  seiies. — 'Wo  have  indicated  as  paratypes  forty  females  and 
seventeen  males.  One  of  these  females  is  from  the  National  Zoological 
Garden,  Pretoria,  Transvaal,  South  Africa,  and  the  rest  of  the  series  of 
this  sex  and  all  of  the  males  are  from  Gobler's  Farm,  Zoutpansberg  District, 

*^As  seen  from  material  of  several  foms  there  appears  to  be  a  definite  structural 
weakness  along  this  dextrai  impression,  as  in  many  specimens  it  is  split  to  a  greater  or 

lesser  degree. 
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North  Transvaal,  and  were  taken  by  A.  G.  White,  on  June  28,  1936,  from 
a  female  of  Cricetomys  gamhianus  haagneri  Roberts. 

Variation. — ^This  reasonably  lai^  series  shows  but  little  variation  in 
any  of  the  specific  characters.  However,  in  the  female  the  ventro-lateral 
margins  of  the  ultimate  tergite  are  supplied  with  a  varying  number  of 
spaced,  heavy  setae  and  occasionally  there  are  a  few,  short  setae  on  the 
median  portion  of  the  ventral  surface  of  the  ultimate  tergite.  The  distal 
margin  of  the  iM/iniltiinatc  tergite  varies  from  subarcuato-truncate  to 
subobtiisely  iirodiiccd.  The  ultimate  tergite,  in  lateral  view,  rarely  appears 
subrostrate  produced.  The  proximo-lateral  sulciform  impressions  are  quite 
variable  in  their  extnit  and  prominence,  the  dextial  always  broader  and 
more  deeply  cxoavate  than  the  sinistral.  One  of  tlic  fonialos  has  one  of 
the  cerci  perfectly  formed  but  only  about  one-third  the  usual  length,  and  it 
seems  i)robablc  to  us  that  this  is  due  to  roticneratitHi. 

The  males  of  this  species  show  no  imi)ortant  variation.  Tlic  only  vari- 
ation noticed  in  the  series  is  the  slight  difference  in  the  absolute  direction 
of  the  process  of  the  ultimate  sternite. 


Measurements  (in  millimeters)  of  representative  individuals  of 

Hemimerus  deceptus 


Length 

Median 

of  body 

loniii  h 

Greatest 

(exclusive 

of  entire 

width  of 

of  cerci) 

thorax 

mesonotum 

9 ,  National  Zoological  Garden,  Pretoria, 

11. 

3.8 

35 

9,  Gobler's  Farm,  North  Transvaal, 

'3.6 

jinrntiipc   

.  (dry) 

10.8 

3.2 

9  ,  Cnblor's  Farm.  North  Tran-svaal, 

.  (dry) 

10.7 

3.8 

3.5 

9,  Gobler's  Farm,  North  Transvaal, 

10.4 

3.8 

3.7 

9,  GoIjIc  r  s  F  tnn,  North  Transvaal, 

10.5 

4. 

3.6 

9,  Goblers  Farm,  North  Transvaal, 

.  (dry) 

10i> 

3.9 

3.6 

9,  Gobler's  Farm,  North  Transvaal, 

9,  Gobler's  F.n  m,  North  Transvaal, 

,  (ale.) 

103 

4. 

3.8 

10.2 

42 

4. 

9 ,  Gobler's  Farm,  North  Transvaal, 

.  (ale.) 

10.7 

4.1 

4. 

9,  GnblerV  Farm,  North  Traiisvaal, 

11. 

3.9 

3.8 

9,  Gobler's  Farm,  North  Transvaal, 

9,  Gobler's  Farm,  North  Transvaal, 

(ale.) 

11.5 

3.8 

3.8 

11.5 

3.8 

3.6 

$,  Gobler's  Farm,  North  Transvaal, 

.  (ale.) 

9.8 

3.8 

Z2 

^,  Gobler's  Farm,  North  Traiii^vaul, 

.  (dry) 

10. 

3.6 

Z5 
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^,  Gobler's  Farm,  North  Transvaal, 

paratype                                            (dry)       105  3.8  3.8 

G()l)Ier's  Farm,  North  Transvaal, 

paratype                                         (dry)      10.  3^  3.6 

^,  Gobler's  Farm,  North  Trans\'aal, 

parol ypr                                                (alc.)       102  3.8  35 

S,  Gobler'rf  Fmiiii,  North  Traiis\a;il, 

puraly/i,                                                 (alc.)       103  3.8  32 

3,  Gobler  s  Farm,  North  Transvaal, 

paratype                                          (alc.)       10.  3.8  3.4 

3,  Gobler's  Farm,  North  Transvaal, 

paratype                                       (alc.)       9.8  3.8  3.5 

Distribution. — ^The  only  definite  record  of  the  capture  of  this  species  is 

the  series  from  Gobler's  Farm,  North  Transvaal.  The  other  two  speci- 


mens from  the  National  Zoological  Garden,  Pretoria,  Transvaal,  are  known 
to  have  been  taken  from  a  host  rat  that  was  captured  in  the  Transvaal. 

Host  association. — The  sole  definite  record  of  the  subspecific  host  of  this 
species  is  that  of  tlie  series  from  Gobler's  Farm,  North  Transvaal,  which 
was  taken  from  a  female  of  Cricetomya  gambianus  haagncri  Roberts.  Tiie 
other  two  specimens  were  taken  from  a  subspecifically  unidentified  liost  rat. 

Specimens  examined. — 100:  41$,  22  juv.  9,  18  6  ,  17  juv.  6,  2  juv. 
sex  uncertain. 

National  Zoological  Garden,  Pretoria,  Transvaal,  South  Africa;  (G.  A. 

Bedford) ;  2  9  {ti/pc  and  paralype)  ;  [B.M.N.H.]. 

Gobler's  Farm,  North  Transvaal;  Juno  28.  193.5;  fA.  G.  White,  ''from 
Cricctomys  gambianus  haagncri  Roberts '') ;  39$  (25$  alc,  14$  dry);  22 
juv.  $  (ale.);  18  6  (12  5  ale.,  5S  dry);  17  juv.  $  (alc);  2  juv.  sex 
uncertain  (alc),  {aUotype  and  par  at  y  pes) ;  [Transvaal  Museum]. 

Hendmenis  talpoides  Walker.  Figs.  5,  14,  20,  26,  32,  38  and  44. 

IlembncruH  lalpotilcs  Walker,  Catal.  Derm.  Salt.  Brit.  Miis.,  Y.  Suppl.  p.  2,  (1871), 
["<J"  (some  now  known  to  be  females);  Sierra  Leone  and  "West  Africa"]. — Saussure, 
Mem.  See.  Hist.  Nat.  Geneve,  XXVI.  p.  414,  (1879),  IS;  Sierra  Leonel.  — Sharp, 
Cainbr.  Nat.  Hist..  V.  p.  21S,  fiy;.  117,  (1895) .— Borinan^  and  Krau-ss,  Das  Ticrreich, 
Lief.  11,  Orth.,  Forficulidae  und  Hemimeridae,  p.  132,  (in  part),  (1900). — Kirby,  Syn. 
Oat.  Orth.,  I,  p.  59,  (1904).— Bouvier,  Bull.  Ent.  See.  France,  LXXIV,  p.  174,  (1905), 
fTimbo  (Fouta-Djalon),  and  Lower  Casamance  (foret  des  Bayottes).  (on  "  Cricctomys 
gambkinus")  ] .—Carpenter.  Ent.  Month.  Mag.,  XLV,  p.  256,"  pi.  IV,  figs.  1-4.  (1909), 
[$  ;  Sierra  Leone]. — Burr,  (ienera  Insect.,  fasc.  122,  p.  8,  (in  part),  (1911). — Chopard, 
Arch.  Mus.  Nation.  His( .  Xat.  Paris.  (6).  XII,  part  2,  pp.  443,  444,  figs.  10,  14,  17,  21, 
^4,  25.  26,  (1935),  L$;  Ivindia.  French  Guinea,  (on  "Cricctomys  fiombianus ") :  $, 
9,  juv.;  Lower  Casamance,  Toumbou-Bagne,  Baynouko.  Portuguese  Guinea,  (on 
"  Cricetomys  gambianus"):  3,  ?,  juv.;  Fouta-Djalon,  Timbo,  (on  "  Cricetomya 
gambiamts  )  ]. 

UfminKriis  >\k  Cook,  Pror.  Fni  Soc.  Waah.,  IV,  p.  53,  (1901),  [Liberia,  (not  on 
ijricetomys  but  under  rotting  wood)  ]. 

Hemvmerus  chevalieri  Chopard,  BuU.  Soc.  Ent.  France,  XXXIX,  no.  17,  p.  242, 

(1934),  \S.  9;  Ivorv  Con 1  .—Chopard,  Arch.  Mus.  Nation.  ITist.  Nat.  Paris,  (6), 
XII.  part  2,  pp.  443.  444.  fig^.  13.  20,  (1935),  \  $.  9,  juv.;  Ivory  Coast]. 

Original  material. — One  of  the  oriGiinnl  Walkerian  ?])ecinicns  from  Sierra 
Leone,  in  the  British  Museum  of  Natural  History,  has  been  designated  as 
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the  Icctntypc.  This  sjiccimon  is  a  female  and  has  been  hibeled  type 
We  now  know  that  the  original  material  of  //.  tdlpoidcft  was  composed  of 
both  sexes,  that  still  remaining  in  the  British  INIuseum  of  Natural  History 
collection  having  been  examined  by  the  senior  author  in  December,  1934. 
Evidently  Walker's  material  was  c()mi)osed  of  two  females,  two  males  and 
one  innnature  individual,  one  of  the  two  females  being  the  specimen  labeled 
"  West  Africa". 

Synoriji HI fi .~d]{)pard's  11.  chfvnlicri  was  supposed  to  be  separable  from 
talpoi(l(  s  in  having  more  elongate  and  slender  antennal  articles,  the  i)rocess 
of  the  male  ultimate  stemite  more  strongly  curved  dextrad,  and  the  ultimate 
tergite  and  stemite  of  the  female  of  somewhat  different  outline.  We  have 
shown  under  H.  hanseni  the  variation  to  be  found  in  the  proi^ortions  of 
individual  antennal  articles  in  a  single  species,  due  to  methods  of  prepara- 
tion, which  we  feel  fully  explains  the  supposed  difference  in  this  respect. 
Similarly,  as  discussed  under  H.  deceptus,  the  de]gree  of  curvature  of  the 
process  of  the  ultimate  stemite  of  the  male  varies  appreciably  within  specific 
limits,  and  as  shown  below  in  the  specific  characters  of  this  species  the  exact 
form  of  the  ultimate  stemite  of  the  female  exhibits  a  range  embracing  the 
supposed  difference  of  rhrvalieri.  In  consequence  we  consider  the  latter 
to  be  a  synonym  of  talpoides. 

Comparison. — Under  the  name  talpoixiea  will  be  fotmd  literature  relating 
to  most  of  the  species  of  the  gemis  here  recognized,  clearly  dtic  to  Hansen's 
failure  to  ajipreciate  the  specific  distinction  of  the  material  stti<lic(l  by  him, 
and  on  which  Sh;ii'p  later  i)laced  the  name  Jianseni.  Other  workers  almost 
without  exception  u>ed  the  oldest  speeilic  name  given  to  any  forni  of  the 
genus,  i.e.  talpoitU.'^y  for  their  conuncnts  relating  to  these  interesting  insects. 

The  female  sex  of  ialpoiihs  as  well  as  that  of  the  other  members  of 
the  Talpoides  (irou])  and  also  those  of  the  Advectus  (Jroup  are  readily 
separable  from  the  members  of  the  Hanseni  and  Vicinus  Groups  by  having 
the  ultimate  tergite  subtrigonally  or  trapezoidally  produced,  instead  of 
broadly  transverse.  The  female  of  this  species  and  of  the  other  members 
of  the  Talpoides  Group,  differ  from  that  sex  of  the  members  of  the  Advectus 
Group  by  having  a  submarginal  carina  and  a  submar^al  impression  or 
channel  on  the  distal  portion  of  the  ultimate  stemite,  instead  of  that  portion 
of  the  stemite  being  smooth  or  with  a  slight  distal  cingulation.  The  female 
of  talpoides  is  separable  from  that  of  vosseleri  by  the  former  having  the 
ventral  surface  of  the  ultimate  tergite  either  deplanate  or  convex,  instead 
of  this  surface  being  concave  mesad.  From  females  of  the  other  members 
of  the  Talpoides  Group  that  of  true  talpoides  is  separable  by  having  the 
production  of  the  ultimate  stemite  distinctly  and  the  submarginal  impression 
usually  flattened  mesad,  as  opposed  to  deceptus  which  has  these  areas  semi- 
ovate,  or  sessor  wliich  has  them  evenly  arcuate,  semicircular. 
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The  male  of  tliis  species  differs  from  tlmt  -ox  of  ufU'cctiis,  hcuiseni  and 
houvieri  by  liavinG,-  tlic  process  of  the  uhiinate  stcrnitc  directed  sinistrad 
instead  of  dextrad.  From  the  males  of  vossclcri  and  dcccptus,  that  of 
talpoidcs  differs  in  having  the  ultimate  tergite  semicircular  instead  of 
transverse,  and  the  i)roce>s  of  the  ultimate  sternite,  in  lateral  view,  is  more 
or  less  claw  -like  without  a  well-marked  peduncle,  instead  of  with  a  definitely 
differentiated  one. 

Specific  characters.^'' — As  in  all  the  other  members  of  this  "enus  the  only 
.specific  characters  are  in  features  of  the  terminal  abdominal  segments. 

Female.  —  Penultimate  tergite  of  the  female  in  general  form  roughly 
transverse  trigonal,  greatest  median  length  contained  twice  in  greatest 
visible  (proximal)  width;  lateral  convergent  portions  of  the  margin  sub- 
arcuate,  passing  into  the  obtuse-arcuate  distal  portion.  Dorsal  outline  of 
penultimate  and  ultimate  tergites,  in  lateral  view,  rounded  obtuse-angulate, 
the  latter  tergite  slightly  deilexed  disto-ventrad. 

Ultimate  tergite,  when  viewed  from  the  dorsum,  in  general  form  trigonal, 
greatest  evident  length  slightly  less  than  proximal  width;  lateral  portions 
of  the  margin  gradually  and  evenly  convergent,  weakly  arcuate;  apex 
narrowly  rounded,  acute-angulate ;  in  lateral  view,  appreciably  rostrate, 
the  dorsal  line  subconcave  to  subconvex ;  ventral  surface  of  this  tergite 
weakly  convex,  ventral  margins  supplies  with  spaced,  short,  heavy  setae. 

Ultimate  sternite  transverse,  median  production  strongly  transverse, 
usually  flattened  mesad,  occasionally  regularly  arcuate;  varying  in  certain 
individuals  to  a  condition  in  which  the  production  is  transverse  tnmcate, 
involving  even  more  than  one-half  of  the  greatest  width  of  the  jjroduction, 
in  the  more  arcuate  type  the  width  of  the  production  is  slightly  more  than 
three  times  its  greatest  length;  distal  portion  of  this  sternite  with  a  distinct 
submarginal  carina,  when  viewed  laterally,  or  from  caudal  aspect,  thickened 
and  bearing  a  distinct  and  deep  channel-like  sulcation  which  reaches  across 
the  full  width  of  the  production,  the  border  of  the  sternite  thus  having  two 
distinct  subcarinate  edges  which  when  seen  in  ventral  aspect  are  almost 
equal  in  outline,  the  ventral  one  occasionally  less  ample  and  less  completely 
masking  the  dorsal  one;  proximo-lateral  sulciform  impressions  usually 
w^eakly  dcvelopctl  and  sometimes  scarcely  noticeable,  or  quite  evident,  but 
never  extending  far  toward  the  base  of  the  sternite,  dextral  impression 
sometimes  more  clearly  defined  than  sinistral  and  occasionally  slightly  split. 

Gerci  as  in  the  other  members  of  the  genus. 

Male. — ^The  male  sex  of  this  species  differs  from  the  female,  and  also 
from  the  other  members  of  the  genus,  solely  in  the  characters  of  the  terminal 
abdominal  segments. 

Penultimate  tergite,  of  the  male,  transverse,  symmetrically  trapezoidal; 
lateral  margins  evenly  converging,  passing  by  an  obtuse  angulation  into  the 
truncate  or  shallowly  concave  median  section. 

2^  These  descri])!  ions  arc  based  mainly  upon  two  specimens,  one  a  female  from 
Sierra  Leone,  and  the  other  a  male  from  Freetown,  Sierra  Leone. 

This  variation,  as  found  in  a  series  of  seven  females,  is  probably  due  to  drying. 

3'  The  more  ventral  of  which  is  homologous  with  what  we  are  calling  the  sub- 
mai^inal  carina. 
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ritimate  tcrgite  semicircular  in  outline,  greatest  exposed  median  length 
equal  to  slightly  more  than  one-third  of  proximal  width,  distal  width 
slightly  greater  than  proximal  width;  when  viewed  laterally  its  dorsal  line 
is  in  almost  the  same  plane  as  that  of  the  penultimate  terete;  ventro-lateral 
margins  anned  with  a  few  spaced  chaetae;  ventral  surface  of  tergite  weiMy 
convex. 

Ultimate  sternite  in  general  form  transverse,  weakly  asymmetrical;  the 
•distal  production  roughly  broad-trigonal,  median  length  slightly  less  than 
one-half  of  greatest  width,  sinistral  portion  of  distal  margin  shallowly  con- 
cave, dextral  portion  of  same  faintly  sigmoid,  immediate  apex  produced 
into  a  claw-like,  arcuately  decurvcd  production  wliich  in  profile  shows 
almost  no  peduncular  narrowing  and,  while  compressed  most  of  its  length, 
with  no  extensive  lamellation  of  its  ventral  surface,  as  seen  in  ventral  aspect 
the  axis  of  the  i^roduction  is  directed  slightly  sinistrad. 

Cerci  as  in  the  other  members  of  the  frcnu-. 

Parameres;  for  illustration  of  these  api)cndagcs  see  Figure  44. 

Variation.  —  There  is  no  important  vai'iation  in  any  of  the  specific 
features  which  has  not  been  discussed  under  the  specific  characters. 


Measurements  {in  mUlimet&rs)  of  representative  mdividuals  of 

Hemimerus  talpoides 


Length 

Median 

of  body 

length 

Greatest 

(exclusive 

of  entire 

width  of 

of  cerci) 

thorax 

mesonotum 

....  (dry) 

10. 

3.S 

3.8 

9.  Obuasi  Ashanti,  Gold  Coast  , 

....  (dry) 

11. 

3.9 

3.7 

9 ,  Accra,  Gold  Coast  

....  (dry) 

11. 

3.5 

3.7 

9 ,  Accra,  Gold  Coast  

....  (dry) 

9..S 

3.4 

3.7 

....  (dry) 

9. 

3.6 

3.4" 

....  (dry) 

9.5 

3.6 

33  »» 

....  (dry) 

10.5 

3.6 

3.8 

....  (dry) 

10.5 

3.5 

3.6 

....  (dry) 

9.5 

3.6 

3.7 

Distribution. — From  French  Guinea  (Lower  Casamance)  through  Portu- 
guese Guinea,  Sierra  Leone,  Liberia,  Ivory  Coast.  Gold  Coast  to  coastal 
southwestern  Nigeria.  The  species  appears  to  be  limited  in  distribution  to 
the  Upper  Guinea  Forest  District  and  at  least  portions  of  the  adjoining 
Ui)l)cr  Guinea  Savanna  District,  both  divisions  of  the  West  African  Sub- 
region.  For  a  full  discussion  of  the  faunal  areas  of  Africa  see  Chapin's 
masterly  treatise  introductory  to  his    Birds  of  the  Belgian  Congo  ".^^ 

Host  association.  —  !Many  of  the  specimens  of  this  species  previously 
reported  were  said  to  have  been  taken  from  Cricetomys  gambianus,  while 
some  of  the  material  here  reported,  i.e.  that  from  Accra,  Gold  Coast  and 
a  portion  of  the  Sierra  Leone  material,  is  labelled  as  from  the  same  host. 

33  The  sides  of  the  thorax  are  exceptionally  decurved. 

80  Bull.  Amer.  Mus.  Nat.  Hist.,  LXV,  pp.  82-98,  figs.  18-19,  (1932). 
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It  i?  our  belief  that  the  host  of  this  species  is  the  true  Cricctomys  gambianuSf 
although  we  wore  not  able  to  examine  any  of  the  host  rats  from  which  this 

material  was  taken. 

Specimens  examined:*" — 11 ;  7  9  .  1  juv.  9,2$,  1  iuv.  S 

Portuguese  Guinea;  May  30,  1909;  ("off  Cricetomys ") ;  19;  [B.M. 

N.H.]. 

Port  Lokko,  Sierra  Leone;  November  11,  1912;  (J.  J.  Simpson;  "  off  bush 
rat"l;  1  $  ;  [B.M.N.H.]. 

Leicester,  Freetown,  Sierra  Leone;  October  17,  1899;  (E.  E.  Austin, 
"  from  rat  known  as  '  ground  pig  "') ;  1 ,5  ;  [B.M.N.H.]. 

Freetown,  Sierra  Leone;  November  17,  1899;  (E.  E.  Austin,  "from  rat 
known  as  '  ground  pig  '  ") ;  1  juv.  9  ;  [Hebard  Cln.]. 

Sierra  Leone;  1904;  (Major  Smith;  "  from  Cricetomys  gainhianus  found 
dead  in  the  brush  ");19;  [B.M.N.H.]. 

Obuasi,  Ashanti,  Gold  Coast;  July  16,  1907;  (W.  M.  Graham,  "  caught 
on  pig's  feet ") ;  2  9  ;  [B.M.N.H.]. 

Accra,  Gold  Coast;  1919;  (Dr.  A.  Ingram;  from  Cricetomys  gamhi- 
anus");  U  ;  [B.M.N.H.]. 

Near  Lagos,  Nigeria;  (W.  P.  Lowe) ;  1  juv.  d  ;  [B.M.N.H.]. 

Hemimenis  bouvieri  Chopard.  Figs.  7,  16,  22,  28,  34,  40  and  46. 

Hcmimcnis  ialpoides  Bouvier  (not  Hemimerus  talpoides  Walker),  Bull.  Soc.  Ent. 
France,  LXXV,  p.  170,  (1906),  [Guengere,  Valley  of  Pungwe  River,  Mozambique]. 

Hemimerus  bouvieri  Chopard,  Bull.  Soc.  Ent.  France,  XXXIX,  no.  17,  p.  242, 
(1934),  [$;  Cuengere  (i.e.  Guengere),  Valley  of  Pungwe  River,  Mozambique]. — 
Chopard,  Rev.  Zool.  Bot.  Afr..  XXVI,  fasc.  1.  p.  121,  figs.  1  and  2.  (1934),  [5,  9  ; 
Dilolo,  Lulua  District,  Belg.  Congo  (on  "  Cricetomys  emini") ;  9  ;  Kitega,  Urundi,  (on 
"Cricetomya  emmt'O ;  2  ;  Kambove,  Katanga,  (on  "Cricetomys  emini")  ].-^hopard, 
Aidi.  Mus.  Nation.  Hist.  Nat.  Paris,  (6).  XII,  part  2,  pp.  443,  444,  figs.  1,  15,  16, 
23,  (1935). 

This  species,  which  was  recently  described  by  Dr.  Cliopard,  is  a  member 
of  the  Advectiis  Group. 

Comparison. — The  female  sex  of  this  species  and  of  the  other  member  of 
this  species  group  (advcctus),  as  well  as  the  member?  of  the  Talpoides 
Group,  differ  from  that  sex  of  the  members  of  the  Plaii.-eni  and  Vicinus 

*o  Besides  Walker's  original  material  and  that  here  listed  there  are  in  the  British 
Museum  of  Natural  History  the  following  specimens  which  were  there  examined  by  the 
senior  author  in  1934 : 

Portuguese  Guinea;  May  30,  1909;  ("  off  Cricetomys  ");  19. 

Freetown,  Sierra  Leone;  November  17  and  21,  1809;  (E.  E.  Austin;  "From  rat 
known  as  ground  pig.  Glides  through  the  hair  of  the  host  with  great  quickness. 
E.E.A.");  19,3  juv. 

Bibianaha,  Ck)ld  Coast;  1910;  (Dr.  Spurrell;  "parasite  on  bush  rat");  19. 

Accra,  Cold  Coast;  November  19,  1914;  (Dr.  J.  W.  Scott  Mnrfie) ;  \  $  . 

Accra,  Gold  Coast;  1919;  (Dr.  A.  Ingram;  "from  CriceLomys  garnbi<inm") ;  15, 
29,  1  juv. 

Obuasi,  Ashanti,  Gold  Coast;  July  16, 1907;  (Dr.  W.  M.  Graham;  "  caught  on  pig's 
feet");  1^,39. 

Near  Lagos,  Nigeria;  (W.  P.  Lowe);  1^. 
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Groups  by  having  the  ultimate  tergite  trigonally  or  trapezoidally  produced 
instead  of  broadly  transverse.  From  the  members  of  the  Talpoides  Group 
the  pre^ent  s])('cies  may  be  distinguished  by  its  having  the  distal  portion  of 
the  ultimate  sternite  smooth  or  with  but  a  slight  distal  cingulation,  while 
the  members  of  the  other  species  groups  have  a  well  marked  subniarginal 
carina  and  a  submarginal  sulciform  impression.  From  the  other  member 
of  the  Advectus  Group  (advcctus) ,  bouvicri  may  be  separated  by  its  having 
the  immediate  apex  of  the  ultimate  tergite  acute-angulate  or  narrowly 
rounded  acute-angulate,  instead  of  weakly  and  evenly  arcuate. 

The  male  of  this  species  and  that  of  advectus  and  hanseni  differ  from  the 
other  known  males  of  this  genus  by  having  the  process  of  the  ultimate 
stemite  directed  dextrad  instead  of  sinistrad.  This  sex  of  houvieri  may  be 
separated  from  that  of  advectus,  which  has  the  distal  margin  of  the  penulti- 
mate tergite  truncate,  or  from  hanseni,  which  has  this  margin  broadly  obtuse- 
angulate  with  a  definite  and  distinct  median  angle,  by  having  the  distal 
margin  of  the  penultimate  tergite  with  the  lateral  portions  produced  (see 
Figure  34)  and  the  process  of  the  ultimate  stemite  is  not  shaped  like 
a  meat  cleaver  or  vomcriform. 

Specific  character s.'^^ — As  in  all  the  other  members  of  this  genus  the  only 
specific  differential  characters  are  in  the  terminal  abdominal  segments. 

Female. — ^  Penultimate  tergite  transverse,  symmetrically  trapezoidal, 
greatest  length  approximately  equal  to  one-half  of  caudal  width;  lateral 
margins  evenly  and  gradually  convergent  caudad.  then  passing  by  a  distinct 
obtuse-angulation  into  the  subtruncate  distal  portion.  Penultimate  and 
ultimate  tergites,  in  lateral  view,  with  their  axes  in  practically  the  same 
plane. 

Ultimate  tergite,  as  seen  from  the  dorsum,  trigonal,  greatest  niedian 
length  equal  to  three-fourths  of  proximal  width;  lateral  portions  of  distal 
margin  gradually  and  evenly  converging  caudad  to  the  narrowly  rounded 
acute  apex ;  ventral  surface  of  this  tergite  deplanate,  lateral  margins  supplied 
with  a  few  rather  long,  spaced  chaetae." 

Ultimate  sternite  transverse,  median  production  elongate,  semi-elliptical, 
greatest  length  of  production  equal  to  almost  two-thirds  of  basal  (proximal) 
width;  proximo-lateral  portions  of  the  margin  of  this  production  concavely 
passing  into  the  infra-cereal  portion  of  the  margin,  apex  of  this  production 
broadly  and  evenly  rounded,  the  more  distal  portion  of  the  margin  distinctly 
cingulate,  just  proximad  of  this  cingulation  shallowly  and  broadly  excavate 
but  lacking  any  indication  of  a  supplementary  margin  or  a  concentric 
channel ;  proximo-lateral  sulciform  impressions  extending  to  the  e\  ident  base 
of  the  sternite,  subparallel,  occasionally  gradually  divergent  or  at  times 

These  descriptions  are  based  mainly  upon  two  specimens,  one  female  and  one 

male,  both  from  Bukoba,  Lake  "Victoria,  Tanganyika  Torritorv. 

*^  These  chaetae  are  present  in  the  specimen  described  and  on  some  of  the  rest  of 
the  series.   On  the  remainder  we  have  been  able  to  find  the  pits  where  they  formerly 

were.  The  chaetae  of  all  the  nieinbers  of  lliis  senus  apparently  are  readily  detached 
and  their  former  presence  is  indicated  solely  by  their  sockets. 
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with  grcatc>t  width  between  tlie«o  impressions  at  evident  base  of  sternite 
and  next  greatest  width  at  their  distal  extremity,  between  these  two  points 
tlie  impressions  slightly  but  evenly  convex  mesad. 
Cerci  as  in  all  the  other  members  of  the  genus. 

Male.  —  The  terminal  abdominal  segments  contain  tlie  only  specific 
characters  of  this  sex,  as  in  the  other  members  of  this  genus. 

Penultimate  tergite  roughly  symmetrically  trapezoidal,  greatest  median 
length  being  to  greatest  width  (proximal)  as  13  is  to  32;  lateral  margins 
oblique,  convergent,  distinct,  length  of  same  slightly  less  than  the  median 
length  of  the  tergite,  passing  by  a  distinct  obtuse-angulation  into  the  some- 
what produced,  broadly  obtuse-angulate  distal  margin.  Penultimate  and 
ultimate  tergites,  in  lateral  view,  with  their  axes  in  the  same  plane,  the 
dorsal  line  of  the  tiltimate  tergite,  however,  slightly  detlexed  ventro-caudad. 

Ultimate  tergite,  in  dorsal  view,  semi-ovate,  exposed  median  length  equal 
to  one-half  of  proximal  width,  greatest  length,  i.e.  from  apparent  lateral 
bases,  slightly  more  than  one-half  of  proximal  width;  more  strongly  arcuate 
distad  than  laterad. 

Ultinmto  ^ternitc  transverse,  low  trigonal,  slightly  asymmetrical;  greatest 
length  (slightly  dextrad  of  middle)  slightly  less  than  greatest  width,  length, 
excluding  production,  approximately  two-thirds  of  greatest  width:  sinistral 
portion  of  distal  margin  slightly  subangulate  concave,  dextral  ]iortion 
slightly  and  weakly  sigmoid;  production.  a«  seen  from  venter,  extending 
dextro-caudad,  immediate  apex  pointing  sinistrad;  in  lateral  view,  greatest 
length  of  production  slightly  less  than  one-third  of  greatest  width  of  sternite, 
greatest  width  of  production,  i.e.  at  proximal  shoulder,  equal  to  about  one- 
half  of  its  greatest  length,  pedimcle  stout,  forming  about  one-third  the  total 
length  of  the  i)rodu('t ion,  post-peduncular  portion  broad,  compressed,  with 
a  well-developed  and  sharply  defined  proximal  shoulder,  ventral  margin^to 
distal  third  almost  straight  oblique,  cultriform  dorsal  margin  to  distal  third 
convex,  distal  third  slightly  sub-spatulate,  broadly  rounded. 

Cerci  as  in  the  other  members  of  the  genus. 

Parameres,  for  illustration  of  these  appendages  see  Figure  46. 

Variation. — ^The  series  of  females  of  this  species  shows  considerable 
variation  in  some  features,  mainly  the  shape  of  the  distal  margin  of  the 
penultimate  tergite,  ^^  lli(  h  may  be  either  slightly  produced,  subtruncate  or 
with  a  very  slight  median  production  so  as  to  appear  obsoletely  bisinuate. 
The  ultimate  sternite  of  the  female  does  not  always  have  the  distal  cingiila- 
tion  evident  and  the  proximo-lateral  sulciform  impressions  are  quite  variable 
in  prominence  and  position;  in  extreme  conditions  they  may  be  but  partially 
discernible  or  conversely  yvry  prominent  and  extending  to  the  evident  base 
of  the  sternite;  they  may  be  gradually  and  eveidy  divergent  proximad, 
subparallel  or  with  the  greatest  width  between  these  impressions  at  the 
evident  base  ui  the  sternite  and  the  next  greatest  width  at  their  distal 
extremity,  between  these  two  points  the  impressions  being  slightly  but 
evenly  convex  mesad. 
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In  the  males  tlie  process  of  tlic  ultimate  sternite  varies  in  direction  from 
dextro-caudad  to  dcxt ro-ventrad.  also  the  distal  margin  of  the  penultimate 
ter<!;itc  may  be  slightly  more  produced  than  mentioned  under  the  specific 
characters. 


Measurements  (in  millimeters)  of  representative  individuals  of 

Hemimerus  bouvieri 


Length 

Median 

oi  ho(l.\" 

length 

(exclusive 

of  entire 

width  of 

of  cerci) 

thorax 

mesonotum 

  (dry) 

10.7 

43 

3.9 

  (dry) 

U. 

4. 

3.9 

  (dry) 

10.4 

*  4.+ 

3.8 

  (dry) 

10.5 

4.2 

3.9 

  (dry) 

10.8 

43 

3.9 

9 ,  Bukoba,  Tang.  Terr  

........  (dry) 

10. 

4. 

3.7 

11.6 

4.7 

4.2 

$.  liukoba.  Tantr.  Terr  

•  •••••••  (tXio*^ 

12. 

4.7 

42 

  (ale.) 

12.5 

4.8 

4j6 

  (ale.) 

12.3 

4Ji 

4.2 

  (ale.) 

12.6 

4.9 

4.6 

  (ale.) 

12. 

4.4 

42 

  (dry) 

10.5 

ZS 

4. 

  (dry) 

10.3 

3:9 

3.6 

  (dry) 

10.5 

3j9 

ZS 

3 ,  Bukoba,  Tang.  Terr  

  (dry) 

10.5 

3.9 

3.8 

^ ,  Bukoba,  Tang.  Terr  

  (dry) 

10.8 

3.6 

3.4 

  (dry) 

103 

3j6 

3.8 

  (ale.) 

10. 

3.9 

3.4 

  (ale.) 

102 

3.8 

3.8 

S  .  Bukolia.  Tan<:.  Terr  

(lie  ) 

9.8 

3.5 

3.6 

  (ale.) 

10.2 

42 

42 

6  ,  Bukoba,  Tang.  Terr  

  (ale.) 

9.2 

3.9 

3.8 

3 ,  Bukoba,  Tang.  Terr  

  (ale.) 

10.5 

4. 

42 

Distribution. — ^From  the  Upper  Kasai  River  (Dilolo,  Lulua  District) 
Belgian  Congo,  across  Katanga  (Kambove)  and  Urundi  (Kitega)  to  the 
western  shore  of  Lake  Victoria  (Bukoba),  Tanganyika,  and  southward  to 
the  Pung^'e  River  Valley  (Guengere),  Mozambique.  The  paucity  of  locali- 
ties from  which  the  species  is  known  permits  merely  this  linear  statement 
of  distribution. 

Host  aftf<orinfio7i. — .\11  of  the  previously  reported  material  of  this  species 
was  said  to  have  been  taken  from  Crirrtomys  rmini.  The  host  of  the 
Bukoba  specimens  here  examined  was  not  specifically  determined,  and  in 
consequence  we  arc  unable  to  supply  any  further  information. 

F^peciincns  (xa?ninc(l. — 76:  43  9  .  7  juv.  9  .  21  <^  ,  2  juv.  6  ,  3  juv.  sex? 
Bukoba.  western  shore  of  Laki'  N'ictoria.  Tanganyika  Territory;  1921;  (N. 
C.  E.  Miller,  "  from  Cricctomys  sp.")  ;  39  9  (29  9  ale,  10  9  dry),  7  juv.  9 
(ale),  21  6   (15  <?  ale.  6.^  dry),  2  juv.  6   (ale.)  3  juv.  sex?  (ale);  [B.M. 
>s'.H.]:  4  9  ;  [Ilebard  Cln.]. 
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Hemimenu  advectus,  new  species.  Figs.  8,  17,  29,  35,  41  and  47. 

This  species,  which  is  known  from  both  sexes,  is  the  typical  member 
of  the  Advecti^s  Group. 

Comparison, — ^The  female  sex  of  the  present  species  as  well  as  of 
the  other  member  of  the  Advectus  Group  {bouvieri),  and  those  of  the 
Talpoides  Group,  differ  from  those  of  the  members  of  the  Hansen!  and 
Vicinus  Groups  by  having  the  ultimate  tergite  trigonally  or  trapezoidally 
produced  instead  of  broadly  transverse.  The  female  sexes  of  advectus 
and  bouvieri  differ  from  those  of  the  forms  of  the  Talpoides  group  by  having 
the  distal  portion  of  the  ultimate  stemite  smooth  or  with  a  very  slight  distal 
cingulation,  while  those  of  the  latter  groups  have  both  a  well  marked 
submarginal  carina  and  a  submarginal  stilciform  impression.  The  female 
of  advectus  differs  from  that  of  bouvieri  by  having  the  immediate  apex  of 
the  ultimate  tergite  weakly  and  evenly  arcuate,  instead  of  acute-angulate 
or  narrowly  rounded  acute-angulate.  as  in  the  female  of  bouvieri. 

The  male  of  aflvcctus  and  the  males  of  hanseni  and  bouvieri,  differ  from 
tliose  of  the  other  known  members  of  the  genus  by  having  tlic  jirocess  of  tlie 
ultimate  steiiiite  directed  dextrad  instead  of  sinistrad.  The  male  of  this 
si)ecies  differs  from  that  sex  of  hansctii  and  bouvieri  bv  having  the  di-tal 
margin  of  tlie  penultimate  tergite  truncate  instead  of  mesarl  produced.  In 
addition  the  process  of  the  ultimate  sternite  of  afivcctus,  in  lateral  view, 
is  shaped  like  a  meat  cleaver  (see  Figure  41),  while  in  the  other  s])ecie6 
this  process  is  not  similarly  shaped. 

Type. —  9  ;  Pungo  Andongo,  Loanda  District,  Angola.  June  9.  1903. 
(From  type  of  Cricetomys  ansorgei  Thomas.)  [British  Museum  of  Natural 
History.] 

With  the  exception  of  the  terminal  abdominal  segments  there  are  no 
regions  of  the  body  which  furnish  noteworthy  specific  differences  when  com- 
pared with  allied  species. 

Penultimate  tergite,  in  general  form,  symmetrically  trapezoidal;  lateral 
mai^ins  distad  convergent  to  a  point  where  the  distance  between  the  same 
is  but  slightly  greater  than  one-half  the  proximal  width,  these  lateral  sections 

passing  by  an  obtuse-angulation  into  the  ver\'  slightly  arcuate  median 
portion.'*^  In  lateral  view  the  plane  of  the  dorsal  surface  of  the  ultimate 
tergite  is  seen  to  form  an  obtuse-angle  witii  that  of  the  penultimate  tergite, 
the  former  being  slightly  deliexed  ventro-caudad. 

Ultimate  tergite,  as  seen  from  the  dorsum,  in  general  form  symmetrically 
trapezoidal;  greatest  widtli  (proximal)  equal  to  one  and  one-half  times  the 
median  length;  lateral  portions  of  distal  margin  evenly  and  gradually  con- 
vergent to  a  point  where  the  distance  between  these  is  equal  to  slightly  less 
than  one-half  the  proximal  width,  this  area  beuig  weakly  and  evenly  arcuate 

In  the  two  paratypes  the  median  portion  is  truncate  and  we  believe  that  this  is 

the  normal  condition;  however,  thi.s  specimen,  less  typical  in  this  feature,  was  chosen 
as  type  because  of  its  more  general  completeness. 
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in  outline;  ventral  surface  of  the  ultimate  tergite  deplanate;    distal  mai^n 

sparsely  armed  with  s])a('('(l.  sliort,  heavy  chaetae. 

Ultimate  sternito  with  median  ])rodtK'tion  semi-ovate;  greatest  Icnuth  of 
the  central  portion  from  its  base  line  is  to  its  greatest  width  as  5  is  to  8; 
lateral  arcuate  convergent  margins  of  the  median  production  in  lateral 
aspect  showing  slight  indications  of  a  marginal  cingulation;  the  proximo- 
lateral,  evenly  divergent  sulciform  imprcs-ions  extend  almost  to  the  evident 
base  of  the  sternito.  doxtral  one  throughout  broader,  less  narrowly  and  more 
deeply  excavate,  proximad  slightly  broader  than  caudad.*' 

Cerci  the  same  as  those  of  the  other  members  of  this  iienus. 

Allotype. —  c5  ;  same  data  as  type.  [British  Museum  of  Natural  History.] 

Male  sex  differing  from  the  female  solely  in  the  features  of  the  terminal 
abdominal  segments. 

Penultimate  tergite,  in  general  form,  symmetrically  trapezoidal,  aj)prcci- 
ably  broader  than  twice  the  median  length ;  lateral  jjortions  of  distal  margin 
gradually  and  evenly  converging  to  a  point  where  the  distance  between  them 
is  equal  to  two-thirds  the  proximal  width;  median  portion  of  margin 
truncate.  In  lateral  view  the  plane  of  the  dorsal  line  of  the  ultimate  tergite 
is  practically  the  same  as  that  of  the  penultimate  tergite,  there  being  no 
appreciable  angulation  between  them,  as  the  ultimate  tergite  extends  almost 
directly  caudad. 

Ultimate  tergite,  when  viewed  from  the  dorsum,  in  general  form  sym- 
metrically trapezoidal;  greatest  apical  width  practically  equal  to  the  greatest 
length;  lateral  portions  of  the  distal  margin  slightly  oblique-arcuate  con- 
vergent, broadly  rounding  into  the  distal  section  which  is  arcuato-sub- 
truncate;  ventral  surface  of  ultimate  tergite  strongly  concave,  vaulted, 
ventro-lateral  margins  with  a  few  spaced,  curved,  elongate  chaetae. 

Ultimate  sternite  with  distal  margin  unsymmetrically  but  in  general  sub- 
trigonally  produced  mesad;  length  of  median  production  (exclusive  of 
cultriform  process)  equal  to  three-quarters  of  the  greatest  evident  width  of 
sternite,  which  in  the  allotype  would  be  at  the  lateral  bases  of  the  distal 
margin;  sinistral  side  of  distal  margin  evenly  oblique  concave,  dextral  side 
of  same  weakly  sigmoid;  as  seen  from  venter,  entire  distal  margin  of  sternite 
rather  thickly  supplied  with  erect  chaetae  of  varying  length,  those  more 
laterad  averaging  longer;  process,  which  in  this  species  is  directed  ventro- 
distad,  moderately  compressed,  with  its  peduncle  circular  in  section  and 
arcuate  longitudinally,  all  of  the  process  distad  of  the  peduncle  compressed, 
in  lateral  view  much  resembling  a  meat  cleaver,  with  its  immediate  apex 
obliquely  subtruncate  and  its  ventral  outline  distad  of  the  proxnnai  shoulder 
gently  arcuate;  as  seen  in  ventral  aspect  the  process  is  directed  slightly 
dextrad,  its  greatest  length  in  the  same  view  is  equal  to  slightly  less  than 
one-third  the  greatest  width  of  sternite  (see  Fig.  41). 

Cerci  as  in  the  female  and  in  the  other  members  of  the  genus. 

Parameres;  for  illustration  of  these  appendages  sec  Fig.  47. 

**  From  the  paratypic  material  we  are  able  to  see  that  this  deplanate  area  extends 
cephalad  to  opposite  the  median  production  of  the  ultimate  sternite,  and  at  this  point 
there  is  a  trans\erse  aiouato  impression  apparently  outlining  an  impressed  area  to 

receive  the  ultimate  sternite. 

111  the  type  the  dextral  impression  has  split  in  its  distal  half. 
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Paratypic  series. — We  have  indicated  as  paratypes  two  females  from 
Cacunda,  District  of  Benguela,  Angola,  whicii  are  in  the  collection  of  the 
British  Museum  of  Natural  History. 

Variation. — ^These  paratypes  are  in  all  important  respects  identical  with 
the  type,  except  for  the  truncate  median  portion  of  the  distal  mai^  of  the 
penultimate  tergite,  which  has  been  discussed  above.  All  of  these  specimens 
are  preserved  as  dry  material,  land  as  a  result  we  are  unable  to  say  what 
variation  there  may  be  found  between  alcoholic  and  dry  specimens. 

Measurements  (in  millimeters)  of  representative  individtials  of 

Uemimerus  advectus 

Length  Mcdinii 

of  body  length  Greatest 

(exclusive  of  entire  width  of 

of  cerci)  thorax  mesonotum 

$,  Piin^o  Audongo.  Aufiola,  tyj)c                                 11.7  1.1  3.7 

9,  Caconda,  Angola,  pamtype  ^'^                                14.2  5.3  4.3 

9,  Caconda,  Angola,  para^2/pe                                 15.7  4.8  4.3 

S ,  Pungo  Andongo,  Angola,  allotype                     10.5  3.7  3.4 

Distribution. — ^This  species  is  known  solely  from  two  localities  in  Angola, 
%.e.  Pimgo  Andongo  and  Caconda. 

Host  association. — ^The  only  information  we  have  concerning  the  associ- 
ation of  this  species  with  any  particular  form  of  the  host  was  gained  from 
the  information  on  the  type.  The  field  number  of  the  host  rat  ^vn~  i>laced 
on  the  Hemimerus  series  by  its  collector,  and  from  this  British  ]\Iuseum 
authorities  are  able  to  tell  us  the  type  was  taken  from  the  type  of  Crice- 
to77iys  ansorgei  Thomas.  Wc  believe  that  this  species  will  be  found  only 
on  this  and  very  clo.^cly  related  forms  of  tlic  host  rats. 

Specimens  examined. — 4;  3$,  1$.  Pungo  Aiulonfro.  Loanda  District. 
Angola;  (From  type  of  Criretomijs  anj^nrrjei  Thomas)  ;  19.  I  S  ,  (type  and 
allotype) ;  fB.jNI.N.H.].  Caconda,  Benguela  District,  Angola;  2$,  {para- 
types)  ;  [B.M.N.H.]. 
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EXPLANATION  OF  FIGURES 
(all  greatly  enlarged) 

Figure  l.—Hemimerus  hanseni  Sharp.    $.  Mt.  Elgon,  Uganda-Kenya.  Ventral  view 

f)f  apex  of  abdomen. 

Figure  2. — Uemiineriis  vicinus,  new  species.  9  Uype).  lie,  Nigeria.  Ventral  view  of 
apex  of  abdomen. 

Figure  Z.—Hcmimcnis  scssor.  new  species.    9  {type).  Mt.  Gargues,  Kenya  Colony. 

Ventral  \  iew  oi  apex  of  abdomen. 
Figure  4.—Heiniinerns  dcceptus,  new  species.    9  (type).  Transvaal.  Ventral  view  of 

apex  of  abdomen. 

Fifiurc  5. — llctnimerus  talpoides  Walker.  $.  Sierra  Leone.  Ventral  \  ic\v  of  aj^cx  of 
abdomen. 

Figure  6. — Hcmimcms  vossclcri,  new  species.  $  (type).  Amani,  Usambara  Moun- 
tains, Tanganyika  Territory.   Ventral  view  of  apex  of  abdomen.'*'* 

Figure  7. — Hemimcrus  bouvieri  Chopard.  9 .  Bukoba,  Lake  Victoria,  Tanganyika 
Territory.  Ventral  view  of  apex  of  abdomen. 

Figure  8. — Hemimerus  advectus,  new  species.  9  (type).  PunRo  Andongo,  Angola. 
"N'entral  view  of  apex  of  abdomen. 

Figure  9. — Hemimerus  hanseni  Sharp.  9 .  Mt.  Elgon,  Uganda-Kenya.  Dorsal  view 
of  apex  of  abdomen. 

Figure  10.— Hemimerus  Iiaih-'cni  Sharp.   9.  Lolodorf,  Cameroons.  Dorsal  view  of 

apex  of  abdomen. 

Figtu*  11. — Hemimerus  vicinus,  new  species.    9  (type).  Ife,  Nigeria.  Dorsal  view  of 

apex  of  abdomen. 

Figure  12. — H(  iniDierus  scsaor,  new  species.    9   (type).    Mt.  (jargues,  Kony.i  Colony. 

Dorsal  \  icw  of  apex  of  abdomen. 
Figure  13. — Hemimerus  ihrt  ptus,  new  species.    9  (type).  Transvaal.  Dorsal  view  of 

ai>ex  of  abdomen. 

Figure  14. — //«  mnnerus  ialpoides  Walker.    9.  Sierra  Leone.  Dorsal  view  of  apex  of 

abdomen. 

Figure  15. — Hemimerus  vosseleri,  new  species.   9  (type).  Amani.  Usambara  Mountains, 

Tanganyika  Territory.    Dorsal  view  of  ape  x  of  abdomen. 
Figure  16. — Hemimerus  bouvieri  Chopard.    9  •   Bukoba,  Lake  Victoria,  Tanganyika 

Territory.  Dorsal  view  of  apex  of  abdomen. 
Figure  17. — Hemimerus  ailiuctus.  new  species.    $    (paratype).    Caconda,  Angola. 

Dorsal  view  of  apex  of  abdomen. 
Figure  18. — Hemimerus  hanseni  Sharp.    9.  Ekibondo,  Uele  District,  Belgian  Congo. 

Lateral  vi(>w  of  ultimate  sternite. 
Fi<i'Ui'e  19. — Uetnimerus  viciitus,  new  s))ecies.    9    {type).    Ife,  Nigeria.    Lateral  view 

of  ultimate  sternite. 

Figure  20. — Hemimerus  talpoides  Walker.    9.  Sierra  Leone.  Lateral  view  of  ultimate 

sternite. 

Figure  21. — Hemimerus  vosselcri,  new  specie.s.  9  (type).  Amani,  Usambara  Moun- 
tains, Tanganyika  Territory.   Lateral  view  of  ultimate  sternite. 

Figure  22. — Hemimerus  bouvieri  Chopard.  9 .  Bukoba,  Lake  Victoria,  Tanganyika 
Territory.   Lateral  view  of  ultimate  sternite. 

Figure  23. — Hemimerus  scssor,  new  species.  9  (type).  Mt.  Gargues,  Kenya  Colony. 
Lateral  view  of  ultimate  sternite. 

"Fig^xte  2i.— Hemimerus  hdnscni  Sharp.  ^.  Batanga,  Cameroons.  Ventral  view  of 
ultimate  sternite. 

Figure  25. — ^ffcmtmertM  dcccp< ms,  new  species.    S  (allotype).  Gobler's  Farm,  Northern 

Transvaal.    Ventral  view  of  ultimate  sternite. 
Figure  26. — Hemimerus  luljntldes  Walker.    $.    Freetown.  Sierra  Leone.    Ventral  view 
of  ultimate  sternite. 

Figure  27. — //c cr !/s  fo.N'.sr/cr/,  new  species.  S  {allotype).  Amani,  Usambara  Moun- 
tains, Tanganyika  Territory.    Ventral  view  of  ultimate  sternite. 

Figure  28.— //emmcru.s  bouvieri  Chopard.  $.  Bukoba,  Lake  Victoria,  Tangansrika 
Territory.  Ventral  view  of  ultimate  sternite. 

This  figure  shows  the  abdomen  abnormally  extended. 
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Figure  2ld.—Hemimeru8  advectna,  new  apecies.    $  {allotype).  Pungo  Andongo,  Angola. 

Ventral  view  of  ultimate  stemite. 
F^ure  ^.—Hemimerus  hanseni  Sharp.   S .  Batanga,  Cameroons.  Dorsal  view  of  apex 

of  abdomen. 

Figure  31. — Hemimerus  deceptus,  new  species.    S  (allotype).  Gobler's  Farm,  Northern 

Transvaal.    Dori^al  view  of  apex  of  abtioiiioii. 
Figure  32. — Hemimeriis  talpoides  Walker.    $.   Freetown,  Sierra  Leone.   Dorsal  view 
of  apex  of  abdomen. 

Figure  33. — HcmimcriLS  vossclcri.  new  si>ooif?.    S  (riUotypc).    Ainani.  Usambara  Moun- 
tains, Tanganyika  Territory.    Dorsal  view  of  apex  of  abdomen. 
Figure  34. — Hemimerus  bouvieri  Chopard.    $ .   Bukoba,  Lake  Victoria,  Tanganyika 

Territory.   Dorsal  view  of  apex  of  abdomen. 
Figure  35. — He?7iimerus  advectus,  new  species.    $  {allotype).   Pungo  Andongo,  Angola. 

Dorsal  view  of  apex  of  abdomen. 
Figure  36. — Hemimerus  hanseni  Sharj^.         Batanga,  Cameroons.  Lateral  outline  of 

process  of  ultimate  stemite. 
Figure  37. — ^ffewii'meru.s  rfecep/i/.s.  new  species.    $  {allotype).   Gobler's  Farm,  Northom 

Transvaal.  Lateral  outline  of  process  of  ultimate  stemite. 
Figure  38. — Hemimerus  talpoides  Sharp.    $ .  Freetown,  Sierra  Leone.  Lateral  outline 

of  process  of  ullimatc  stcrnilc. 
Figure  39. — //r?»(?«(  /?/.s  uos.sc/rn'.  new  species.    $  {allotype).    Amani,  Usambara  Moun- 

i;iin-,  Tanganyika  Territory.  Lateral  outline  of  process  of  ultimate  sternite. 
Figure  40. — Hcm'nm  fuA  bouvieri  Chopard.    $.   Bukoba,  Lake  Victoria,  Tanganyika 

Territory.    Lateral  outline  of  process  of  ultimate  sternite. 
Figure  4L—/^e7?im«crt^  aduec/t«,  new  species.    $  {allotype).  Pungo  Andongo,  Angola. 

Lateral  outline  of  process  of  ultimate  .sternite 
Figure  42. — Hemimerm  hanseni  Sharp.    $.    Mt.  Elgon,  Uganda-Kenya.   Outline  of 

parameres. 

Figure  43. — Hemimerus  deceptus,  new  species.    3  {allotype).  Gobler's  Farm,  Northern 

Transvaal.  Outline  of  parameres. 
"Figace  iA.-'Hemimcnis  talpoides  Walker.    B.  Freetown,  Sierra  Leone.  Outline  of 

parameres. 

Figure  46. — Hemimerus  vosseleri,  new  species.    S  (paratype) ,  Kenya  Colony  ("  British 

Ea.'^t  Africa").   Outline  of  parameres. 
Figure  40. — Ih  mimerus  bouvieri  Chopard.    $.    Bukoba,  Lake  Victoria,  Tanganyika 

Territory.   Outline  of  parameres. 
Figure  47. — Hcmimci k  n-h;  r/us.  new  species.    $  (allotype).  Pungo  Andongo,  Angola. 

Outline  of  parameres. 
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ZOOLOGICAL  RESULTS  OF  THE  THIRD  DE  SCHAUENSEE  SIAMESE 
EXPEDITION,  PART  VII.— FISHES  OBTAINED  IN  1935 

BY  Henby  W.  Fowleb. 

A  small  collection  was  seciired  in  North  Siam  and  the  Shan  States  during 
February,  March  and  April.  It  includes  127  specimens,  represented  by  19 
species  of  which  two  are  described  as  new.  This  Academy  is  indebted  to 
Mr.  Rodolphe  Meyer  de  Schauensee  for  this  gift  to  its  musetun. 

CLARUDAE 

Clarias  batrachus  (Linnaeus). 

One,  170  mm.,  Laun  We,  Keng  Tung,  Feb.  20. 

COBITIDAE 

Lepidocephalus  hasseltii  (Valenciennes). 

Nine,  62  to  86  mm.,  Laim  Wc,  Keng  Tung,  ]\Iarch  5. 

Ten,  44  to  80  mm.,  Meng  Pek,  ]\Iong  Lon,  ]\larcli  24.  These  all  paler 
than  the  preceding  and  with  the  darker  markings  obscured. 

Nemacheilus  kengtungensis,  new  species.   Figure  i  (type). 

Doptli  5]  to  6;  head  3;  to  4.  width  1?  to  U.  Snout  2*  to  3^  in  head; 
eye  b,  1+  to  Iyo  in  snout,  1^  to  1^  in  interorbital ;  mouth  width  3  in  head; 
lips  moderately  broad,  smooth;  outer  rostral  barbel  3^,  inner  2|;  maxillary 
3|;  interorbital  3^  to  3^,  low,  but  slightly  convex.  No  suborbital  spine  or 

knob.    Gill  opening  wide,  with  broad  width  of  isthmus  2f  in  head. 

Scak'^;  very  minute,  obsolete.    Lateral  line  distinct,  axial,  complete. 

D.  II,  8,  I,  first  branched  ray  If  in  head;  A.  iii,  5,  i,  first  branched  ray 
1^  to  If;  caudal  Iyo  to  li>  little  emarginate  behind;  least  depth  of  caudal 
peduncle  If  to  2i;  pectoral  1^  to  If,  rays  i,  9;  ventral  rays  i,  1,  fin  1^  to  1^ 
in  head. 

Light  brown  a'(Mierally,  more  or  loss  uniform.  Snout  and  interorbital 
with  small  dark  brown  spots,  followed  by  larger  and  fewer  spots  or  blotch  on 
occiput.  Iris  gray.  Barbels  pale  or  whitish,  like  under  surface  of  head. 
Four  broad  dark  brown  transverse  bands  on  body  before  dorsal,  3  from 
dorsal  base  and  5  on  tail  behind  dorsal,  also  narrow  and  darker  to  black  one 
at  caudal  base.  Fins  all  light  brown,  with  blackish  spot  at  dorsal  origin, 
besides  narrow,  dark,  short,  median  streak  on  each  membrane.  Other  fins 
with  scarcely  any  darker  shading. 

A.N.S.P.,  No.  64157,  T>aun  We,  Keng  Tung,  5600  feet  elevation.  March 
5,  1935.    Length  50  mm.  Type. 

A.N.S.P..  No.  64158,  Loi  Weve,  Keng  Tung.  Feb.  10,  1935.  Length  45 
mm.  Paratype. 
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Resembles  Ncmacheilus  myrmekia  Fowler,  but  with  the  dark  bands 
different  below  the  dorsal  and  5  posterior,  instead  ol'  3  as  in  M.  myrmekia. 
(Named  for  Keng  Tung.) 

CYPBIim)A£ 

Macrochirichthys  laosensis  Fowler. 

One,  213  mm.,  Old  Cliing  Sen,  North  Siam,  April  19.  The  dark  post- 
oeeipital  saddles  not  present,  perhaps  faded  out. 

Cirrhinus  jullieni  Sauvage. 

Two,  128  to  148  mm..  Old  Chieng  Sen,  April  20.  Both  show  upper 
edge  of  dorsal  narrowly  blackish. 

Mystacoleucus  marginatus  (Valenciennes). 

Twenty,  80  to  130  mm.,  Kong  Tung,  IMarch  13  j  ten,  63  to  110  mm.,  IVling 
Pek,  Mong  Lin,  March  22;  five,  112  to  126  mm..  Old  Chieng  Sen,  April  20. 

Dangila  tuamensis  Sauvage. 

Two,  132  to  143  mm..  Old  Chieng  Sen,  April  20. 

Osteochilus  vittatus  (Valenciennes). 

One,  155  mm..  Old  Chieng  Sen,  April  19.  An  interesting  specimen  show- 
ing the  black  lateral  band  very  distinct  or  black  posteriorly,  extendmg  out 
over  median  caudal  rays  to  their  ends,  different  from  my  figure  70  in  tiiese 
Proceedings,  1934.  Moreover  the  dorsal  fin  is  brilliant  orange-pink  an- 
teriorly, while  the  rest  of  the  fin,  and  the  other  fins  are  tinted  with  yellowish. 
D.  HI,  12, 1. 

Barbus  bramoides  Valenciennes. 

One,  169  mm.,  Old  Chieng  Sen,  April  19. 

Barbus  shanensis  Ilora  and  Murkeji.   Figures  2  (head  and  predorsal  above)  and  3. 

One,  198  mm.,  jNIeng  Peck,  Mong  Lin,  Shan  States,  March  23.  The 
accompanying  figures  show  the  development  of  the  pearl  organs.  Hora 
and  Murkeji  have  based  this  species  on  two  specimens  104  and  128.5  mm. 
without  caudal,  apparently  non-breeding  fishes. 

Varicorhinus  dyocheilus  (MacClelland).    Figures  4  (under  view  of  head)  and  5. 

Depth  3o-;  bead  4,  width  15.  Snout  2  in  head,  broad,  rounded,  convex, 
well  overhanging  mouth;  eye  6§,  in  snout.  3*  in  interorbital ;  maxillary 
not  quite  reaching  to  eye,  with  long,  deep,  oblique  sulcus  above;  length  from 
tip  of  snout  2^  in  head;  rostral  fold  broad  before  upper  lip,  its  hind  edge 
uneven  though  not  fringed;  upper  lip  broad,  smooth,  firmly  coriaceous  and 
largely  sheathed  by  broad  rostral  fold;  lower  lip  broad,  edge  with  a  series 
of  rather  large,  though  not  very  prominent  papillae,  and  free  edge  not  con- 
tinuous across  rather  broad  symphysis;  a  concealed  pair  of  small  maxillary 
barbels;  nostrils  moderate,  together,  separated  by  moderate  cutaneous  flap; 
interorbital  1-^%.  high,  convex;  suborbitals  rather  narrow,  little  invading 
cheek.  Gill  rakers  10  +  40  ?,  short,  pointed  laminae,  ^  of  gill  filaments, 
which  1^  times  eye.   Pharyngeal  teeth  not  located. 
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Scales  40  -}-  3  in  lateral  line;  8  above,  6  below  to  ventral  origin,  7  below 
to  anal  origin,  20  predorsal.  Scales  on  chest  and  breast  small.  Caudal 
base  with  scales  little  smaller  than  those  on  body.  Scales  with  36  apical 
finely  radiating  striae,  with  median  approximated  at  median  axis  of  scale; 
23  apical  radiating  striae;  circuli  fine,  obsolete  apically.  Lateral  line  com- 
plete, axial.  tiibe>  small,  simple  and  each  little  exposed. 

D.  IV,  11, 1,  first  branched  ray  but  slightly  less  than  head;  A.  iii,  5,  i,  first 
branched  ray  lyoi  leas*  depth  of  caudal  peduncle  1§;  pectoral  1^,  rays  i, 
15;  ventral  rays  i,  8,  fin  equals  head;  caudal  deeply  forked,  2%  in  rest  of  fish. 

Brown,  paler  below,  evidently  whitish  on  under  surfaces  of  both  head, 
trunk  and  tail.  At  base  of  each  scale  on  sides  of  body  a  dark  underlaid 
spot,  due  to  pigment  of  scale  pocket.  Brownish  bar  along  humeral  region 
of  gill  opening.  Iris  gray,  with  pale  or  very  light  brown  ring  around  pupil. 
Fins  all  light  brownish  or  pale,  and  all  except  ventrals  more  or  less  boidered 
with  grayish. 

One,  315  mm.,  Old  Chieng  Sen,  North  Siam,  April  1935.  The  pearl 
organs  are  well  developed  over  the  front  of  Hic  snout  and  very  minute  ones 

scattered  over  the  upper  surface  of  the  head,  quite  inconspicuous. 

Varicorhinus  discognathoides  Nichols  and  Pope  1927  from  Hainan  and 
Varicorhirms  tonkinensis  Pellegrin  1934  from  Nghia  L(^,  Tonkin,  appear  to 
be  synonyms.  Both  are,  however,  described  as  without  barbels,  which  may 
have  been  overlooked. 

Labeo  lippns,  new  species.  Figures  6  (under  view  of  head)  and  7. 

Deptli  3^;  head  4^  width  1;^.  Snout  2  in  head;  eye  5^,  21  in  snout,  24 
in  interorbital;  maxillary  not  quite  reaching  eye,  length  from  snout  tip  2}, 
in  head;  rostral  fold  broad,  largely  sheaths  upper  lip,  its  edge  entire;  upper 
lip  tough  though  pliable,  entire;  lower  lip  with  a  firmly  cartili^nous  entire 
margin  bordcm!  hi  hind  h\-  a  narrow  papillate  fold;  no  barbels;  interorbital 
2?  in  head,  moderately  elevated,  convex;  suborbitals  moderate,  invade  about 
half  of  cheek  to  preoperclc  keel;  opercle  smooth.  Gill  rakers  14  +  24,  short, 
uniform,  flexible  points,  ^  of  gill  filaments,  which  IJ  times  eye.  Left 
pharyngeal  teeth  5,  4,  3,  with  broad  grinding  surfaces,  smooth. 

Scales  36  -f  3  in  lateral  line;  5  above,  4  below  to  ventral  origin,  5  below 
to  anal  origin,  16  i)redorsaI.  Scales  smallest  and  crowded  on  chest  and 
breast.  Caudal  base  scaled,  but  scales  scarcely  smaller  than  others.  Scales 
with  45  fine  radiating  apical  striae  and  37  basal;  circuli  very  line,  more  or 
less  obsolete  apically.  Lateral  line  complete,  axial,  of  small,  simple  tubes, 
little  exposed. 

D.  Ill,  10,  I,  first  branched  ray  3;|  in  fish  without  caudal;  A.  iii,  5,  i,  first 
branched  ray  4* ;  catidal  2^-,  deeply  forked;  least  depth  of  caudal  peduncle 
1^  in  head;  pectoral  4^^-  in  fish  without  caudal,  rays  i,  16;  ventral  rays  i,  8, 
equals  head. 

Dark  olive  brown  generally,  light  to  paler  on  under  surfaces,  perhaps 
whitish  in  life.  Upper  surface  of  head  blackish  brown  and  sides  more  or 
less  dark  gra>-  brown.  Iris  gray,  and  pale  border  around  eye,  more  broad 
or  extensive  behind.  Pearl  organs  light  brownish.  Fins  brownish.  Mem- 
branes of  dorsal  rather  dark  gray  terminally.  Caudal  more  or  less  darker 
gray  marginally.  Paired  fins  with  upper  surfaces  grayish,  lower  surfaces 
paler. 
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A.N.S.P.,  No.  64159.  Meng  Pek,  Mong  Lin,  Shan  States.  March  18. 
Length  310  mm.  T^e. 

A  species  apparently  unique  in  its  coloration,  small  head,  long  falcate 
fins  and  with  2  or  3  rows  of  moderate-sised  pearl  organs  along  the  front 
of  the  snout,  though  all  on  its  dorsal  surface. 

{lAppua,  blear-eyed.) 

Tylognafhiw  ctyptopogoii  Fowler. 

One,  96  mm.,  Old  Chieng  Sen,  April  20.  Dorsal  edge  broadly  black  and 
the  black  vertical  streak  on  the  membranes  of  the  fin  very  distinct  and 
contrasted. 

Barbichthys  laevis  (Valenciennes). 

Two,  133  to  204  mm.,  Old  Chieng  Sen,  April  20. 

Carassius  auratus  (Linnaeus). 

Twenty-four,  107  to  270  mm.,  from  Keng  Tung,  March  7  to  21. 

Barilius  harmandi  (Sauvage). 

Five,  190  to  265  nun.,  Meng  Lin,  Shan  States,  March  23. 

MASTACEMBELIDAE 
Rhynchobddla  acnleata  (Bloch). 

Four,  128  to  174  mm..  Old  Chieng  Sen,  April  10.   Ocelli  variable. 

ANABANTIDAE 

Trichopodus  trichopterus  (Pallas). 

Five.  71  to  98  mm.,  Old  Chieng  Sen,  April  20;  four,  79  to  90  mm.,  Keng 
Tung,  March  10. 

GHANNIDAE 
Chamia  gachna  (Bnchanan-HamUton). 

Seven,  69  to  103  mm.,  Keng  Tung,  March  12  and  two,  40  to  41  mm., 
Feb.  10;  one,  126  mm.,  Loisande,  Keng  Tung,  Feb.  20. 
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BY  Henby  W.  Fowler. 

Mr.  and  Mrs.  de  Schauensee  made  an  interesting  collection  of  fresh- 
water fishes  during  their  recent  trip  to  Guatemala.  These  specimens  were 
obtained  at  a  number  of  localities  from  both  sides  of  the  coTf^mental  divide, 
so  in  the  case  of  large  series  I  have  grouped  them  according  The  collec- 
tion consists  of  2043  specimens  nnd  though  only  representee  22  species, 
four  appear  to  be  iindescribed.  Mr.  de  Schauensee  made  c.-wtensive  color 
notes  of  fresh  or  living  specimens,  credited  to  him  below  by  means  of 
quotation  marks.  This  Academy  is  indebted  to  Mr.  and  Mrs.  de  Schauensee 
for  this  gift,  the  first  collection  of  fishes  it  has  received  from  Guatemala. 
In  listing  the  materials  the  first  numeral  refers  to  the  number  of  specimens. 
The  numbers  in  parenthesis  refer  to  the  smallest  and  then  the  largest 
specimen,  if  a  series,  and  are  intended  for  the  total  length  in  millimeters. 

CHARACIDAE 

Astyanaz  faiciatiui  aeneus  (Giinther).  Figures  i  and  a  (EI  Roncho),  3  and  4  (brook 
between  San  Cristobal  and  Santa  Cruz). 

Atlantic  Specimens 

Rio  San  Vicente,  Coban,  4000  feet  elevation,  5  (66  to  88)  Feb.  20. 
"  Silvery  blue,  very  bright,  with  a  wide  dark  blue  line  above  lateral  line, 
deepening  into  black  at  caudal  base  and  forming  a  large  black  diamond 
bisecting  the  tail.  Belly  white.  Head  iridescent  violet  to  golden  green. 
Dorsal  clear  dusky.  Caudal  very  pale  yellow.  Anal  and  paired  fins  clear, 
but  rather  well  tinged  with  salmon  at  base.  Iris  white."  Also  12  (18  to  90) 
Feb.  21.    A.  TIT,  22,  t,  to  itt,  24,  t. 

Brook  near  San  Cristobal  32  (23  to  42),  Feb.  21.  "  Dull  o-reenish,  with 
scvornl  vortical  black  bar-.  Dorsal,  anal  and  caudal  pale  sulphur  yellow. 
Paired  fins  cloar." — Brook  between  San  Cristobal  and  Santa  Cruz  98  (30  to 
65)  Fob.  19.  '■  Silvery  areon,  more  dusky  above.  BoUy  white.  Anal  with 
anterior  part  brifjht  cherry  red,  fadinu'  cloar  iiostcriorly.  Caudal  cherry  red, 
bisected  by  a  wide  black  band  wliich  start-^  at  caudal  base.  Paired  fins 
cherry  red.  ]\Iain  series  of  specimens  show  colors  of  fins  and  tail  variable, 
from  cheriw  rod  and  yellow  to  clear." 

Rio  Motagua  at  El  Ranclio  1  (84)  Fob.  17.  Silvery,  with  a  wide  dark 
blue  stripe  alon<i;  lateral  line.  Three  dark  vertical  bands  behind  iiead.  first 
I  of  body.    A  dusky  median  dorsal  line.    Iris  pale  yellow.    Both  dorsals 

(515) 
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clear.  Anal  decj)  I'cd  in  front,  fading  clear  at  front  end.  Caudal  red,  dusky 
at  centor."'  — Also  3  (62  to  94)  Feb.  23.  ''Silvery,  darker  above.  Tail 
yellow.  Dark  spot  at  caudal  base  continued  in  thin  line  through  tail. 
Caudal  in  smaller  2  yellow,  in  larger  red.  Anal  and  ventrals  red." — On  Feb, 
24,  14  (73  to  101).  ''Silvery,  darker  above,  with  a  pale  line;  slightly 
tinged  witli  golden  irom  base  of  head  to  root  of  tail.  Iris  white.  Dorsal 
dusky  yellow.  Caudal  yellow,  divided  by  a  black  line.  Anal  and  paired 
fins  red." 

Tributary  of  Rio  Motagua  20  miles  west  of  £1  Rancho  29  (63  to  125) 
Feb.  23.  "  Silvery  bluish  above,  belly  white.  Cuneate  black  mark  behind 
the  head.  Rhomboid  black  blotch  at  caudal  base,  dividing  caudal  lobes. 
Caudal  yellow.  Other  fins  deep  salmon  red."  Depth  2|  to  3.  In  smallest 
A.  Ill,  24,  base  long  as  head. 

Pacific  Specimens 

Lake  Atitlan,  5000  feet  elevation,  near  shore  3  (107  to  120)  Jan.  29. 
"  General  color  bronze  green,  much  darker  above,  and  with  a  violet  luster 
on  the  dorsal  region.  Bones  of  head  green,  shot  with  violet.  Chin  cherry 
red,  edged  with  black.  Iris  yellow,  red  above.  Dorsal  clear.  Anal  pink, 
turning  to  deep  salmon  near  anus.  Caudal  pale  green.  Pectoral  gray  green. 
Ventral  salmon  pink."  Depth  3i  to  3^. 

Stream  at  Amatitlan  21  (60  to  111)  March  2.  Depth  3  to  3|.  Anal 
slightly  less  to  but  slightly  longer  than  head.  Ventral  and  front  of  anal 
red  in  some  specimens. — ^Jjake  Amatitlan  23  (62  to  103)  in  March.  All  pale, 
evidently  due  to  formaline.  Dark  shoulder  and  caudal  spots  not  very 
distinct.  Larger  specimens  with  small  nuptial  hooks  on  anterior  and  inner 
surfaces  of  ventral  rays,  uniserial,  .sharp  pointed  and  feel  rough  to  skin  of 
hand  as  drawn  across.   Depth  2^  to  2f .   Front  of  anal  and  ventral  rosy. 

Brycon  guatemalensis  Regan.  Machaca.  Figures  5  and  6. 

Materials  all  from  the  Rio  Motagua  at  El  Rancho. — One  poorly  pre- 
served (47  mm.  without  caudal)  Feb.  17. — ^Large  example  (510)  Feb.  23. 
"  General  color  of  back  olive,  splotched  all  over  with  peacock  blue.  Top  of 
head  dusky  green.  Belly  iridescent  white,  like  mother  of  pearl.  Mandible 
white.  Bones  of  cheek  golden  bronze.  Iris  blue,  above  golden  and  very 
pale  below.  Dorsal  flesh  color.  Adijxiso  fin  basally  blue,  then  subbasal 
longitudinal  pink  band  and  dusky  subniarginal  bar  with  apex  clear.  Caudal 
rays  flesh  color,  with  blue  webbing  between.  Anal  pink  anteriorly,  turning 
to  blue  medially.  Pectoral  clear.  Ventral  rays  pink,  with  pale  blue 
webbing."  Also  2  (66  to  68)  same  date.  "  Blue  and  silvery  above,  below 
silvery.  Iris  white.  Blue  black  line  at  caudal  base.  All  fins  clear."  Four 
(54  to  62)  Feb.  24.  "  Silvery,  darker  above.  Iris  white.  Caudal  edged 
black,  but  without  distinct  blotch  at  base  [though  very  distinct  in  alcoholic 
specimens].   Pectoral  clear,  other  fins  tinged  with  pink." 
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1  to  4.  Astyanax  iascialus  aenetis. 
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TACHTSUBIBAE 

Tachysurus  melanopus  (Giinther). 

Kio  M()ta<iuu  at  El  Kanclio  9  (1(14  to  2271  Feb.  23  and  24.  "  Du.<ky 
above,  sjliot  with  bluish  grccii  on  sides  of  head  and  body.  Maxillary  barbels 
blackish,  mental  whitish.  Iris  white.  Fins  dusky."  Agree  in  every  way 
with  Regan's  account  and  figures  of  the  types  of  Arms  melanopus.  I  cannot 
find  Galeichthys  aguadulce  Meek,  from  Perez,  Rio  Rapaloapam,  Mexico, 
is  different. 

PIMELODIDAE 

Rhamdia  motaguensis  (Guntlier). 

El  Kancho,  Rio  Motajiua  1  (202)  Feb.  24. 
Rhamdia  godmani  (Gunther). 

El  Rancho  1  (223)  Fob.  23.  "(Jencrally  dusky  f^reen  above.  Below 
sides  i)alei-.  indi-tinctly  shot  with  mother  of  pearl.  Under  surface  of  head 
and  belly  piiikisli  white.  Maxillary  barlx'I  dusky,  mentals  white.  Ins 
yellow.  Dorsal  dusky  basally.  then  rather  wide  subbasal  clear  longitudinal 
band,  terminally  dusky.    Anal  clear.    Ventral  pinkish." 

Rhamdia  brachycephala  Rejran.    Figures  7  (head  viewed  above)  and  8. 

El  Ranoho  9  (133  to  202).  Feb.  23  specimens  "  greenish,  mottled  with 
darker  green,  whitish  below.  Maxillary  barbels  green,  mentals  white.  Fins 
pale  yellow."  Feb.  24  s])(  (  iinons  "pale  golden  green.  Lower  lobe  of  caudal 
and  outer  ?(  of  dorsal  marked  black." 

Rhamdia  amatitlanensis,  new  species.    Figures  9  (head  viewed  above)  and  10. 

Depth  4i ;  head  4.  width  li  in  its  length.  Snout  2i  in  head;  eye  5*.  2.\ 
in  snout;  mouth  width  2f' ;  maxillary  barbel  reaches  nearly  to  end  of  de- 
pressed pectoral  spine;  outer  mental  nearly  to  pectoral  origin,  or  length 
1^  in  head;  inner  mental  2 J;  interorbital  3,  low,  level.  Gill  rakers  4  +  10, 
lanceolate.  1|  in  gill  filaments,  which  subequal  with  eye. 

Skin  smooth.  Narrow  occipital  fontanel  nearly  reaches  base  of  occipital 
extension,  length  of  which  3i  to  origin  of  dorsal.  Humeral  extension  §  of 
depressed  pectoral  spine,  which  H  in  fin  or  2|  in  head.  Lateral  line  distinct, 
axial,  complete. 

D.  T.  6.  spine  entire,  terminal  half  flexible.  2  in  head,  second  ray  If;  A. 
III.  10.  third  branched  ray  2;  adijiose  fin  3|  in  fish  without  caudal;  caudal 
very  little  emarginatc  behind,  length  1^-  in  head;  least  depth  of  caudal 
peduncle  2,  1^  in  its  length  from  base  of  last  anal  ray ;  pectoral  If  in  head, 
rays  I.  9,  spine  firm,  outer  edge  entire,  inner  edge  with  5  or  6  rather  large, 
concealed,  antrorse  denticles;  ventral  rays  T,  5,  fin  1]  in  head. 

In  alcohol  pale  olive  above,  sides  below  and  under  surfaces  of  both  head 
and  body  with  chrome  tinge,  all  lighter  than  above.  Iris  gray.  Lips  pale 
to  whitish.  Maxillary  barbel  olive  above  and  terminally,  whitish  below. 
Mental  barbels  white.  Dorsals  and  caudals  very  pale  brownish  or  grayish 
terminally.   Paired  fins  whitish. 
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"  Entirely  yellow,  with  a  dark  predorsal  blotch,"  latter  still  evident  in 
alcohol. 

A.N.S.P.,  No.  64136.  Stream  issuing  from  Lake  Amatitlan.  March  2. 
Length  97  mm.  Type. 

Distinguished  from  Rliaimlia  siilvini  (Gunther)  by  its  less  emarginate 
caudal  and  more  posterior  position  of  the  anal.  Moreover  Regan's  figure 
shows  a  dark  or  basal  blackish  band  to  the  dorsal,  and  also  a  black  lateral 
band  along  the  lateral  line,  not  mentioned  in  his  descrii)tion.  Other  features 
of  R.  salvini  shown  in  the  figure,  are  its  much  shorter  pectoral  spine  and 
more  elongate  body. 

Rhamdia  rogersi  Regan,  from  Costa  Rica,  agrees  in  its  caudal  but 
slightly  emarginate  behind,  though  its  anal  is  more  advanced  and  its  adipose 
fin  is  much  shorter.  Rhamdia  cabrerae  Meek  1907,  also  from  Lake 
Amatitlan,  has  short  barbels  and  its  humeral  extension  only  ^  of  the  de- 
pressed pectoral  spine. 

(For  Lake  Amatitlan.) 

GYMNOTIDAE 

Gymnotus  carapo  Linnaeus. 

Lake  Amatitlan  2  (143  to  182)  March  2.  "  General  color  orange  brown, 
mottled  and  streaked  all  over  with  dark  brown." 

CTFRIHODONTIDAE 

Profundulus  punctatus  (Gunther).  Figures  ii  to  i8  (Tecpam)  and  19  and  20  (brook 
near  San  Cristobal). 

Atlantic  Specimens 
Brook  between  San  Cristobal  and  Santa  Cruz  1  (30)  Feb.  19.  "  Greenish, 
with  several  wedge-shaped  black  vertical  bands." — Brook  near  San  Cristobal 
2  (32  to  35)  Feb.  21.— Rio  de  la  Vachas,  3  miles  east  of  Guatemala  City  2 
(28  to  30)  Feb.  24. 

Pacific  Sped  I) I  ens 

Ant  igua  1  U)3 1  F(>1).  9.  ''  Generally  ii'idcscent  golden  green  above  lateral 
line,  turning  to  violet  blue  below.  Back  marked  with  red.  and  black  line 
from  occiput  to  dorsal.  Cheek  iridescent.  An  indistinct  dusky  spot  before 
each  eye.    Belly  white.    Dorsal,  anal  and  caudal  yellow.    Pectoral  clear." 

P.io  Chajic.  Tecpam,  7200  feet  elevation  33  (38  to  139)  ISIarch  1.  ".\l)ove 
yellowish  green,  with  a  dark  line  from  the  back  of  head  to  base  of  dorsal. 
Flanks  with  an  opalescent  blue  sheen.  Belly  white.  Dorsal  clear  dusky, 
anal  and  ventral  pink.  Pectoral  clear."  All  quite  variable,  especially  the 
young,  which  are  marked  with  dark  spots. 
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Stream  issuing  from  Lake  Amatitlan,  3800  feet  elevation,  3  (79  to  83) 

JNIarch  2. 

Profundulus  scapularis,  new  species.   Figures  21  to  23  (£1  Zapote),  24  (Chimateneago), 

25  and  26  (Moco). 

Depth  4  to  4i ;  head  3  to  3A,  widtli  H  to  1£.  Snout  21  to  3^  in  head  from 
snout  tip;  eye  3i  to  4§,  little  greater  than  snout  in  young  to  1^  in  snout 
with  age,  1§  to  2  in  intcrorbital;  maxillary  reaches  ^  to  f  in  snout,  length 

to  snout  tip  2 J  to  3i  in  head  from  snout  tip;  teeth  in  rather  broad  bands  in 
jaws,  minute,  conir,  simple,  in  .5  transverse,  irregular  series;  interorbital 
1^^  to  2  in  head  from  snout  tip.  About  16  lower  gill  rakers,  lanceolate,  ^  of 
gill  filaments,  which  IJ  in  eye. 

Scales  29  or  30  -f- 3  or  4  in  median  lateral  series;  11  or  12  transversely 
from  dorsal  origin  to  anal  origin ;  21  to  23  predorsal  scales,  large  on  top  of 
head.  Basal  n  to  of  caudal  with  fine  scales.  Scales  with  12  or  13  basal 
radiating  close-set  striae;  circuli  fine  basally,  fewer  or  obsolete  apically. 

D.  I,  11,  I,  third  branched  ray  2i  to  2^  in  total  head  length;  A.  i,  12,  i 
or  I.  13.  I,  fourth  branched  ray  2|  to  2^;  caudal  1*  to      rounded  in  young, 
middle  of  hind  ed<ie  truncate  with  ap;e;  least  depth  of  caudal  jiedunclc  1 
to  2,^; ;  pectoral  U  to  U,  rays  i,  16 ;_  ventral  rays  i,  5,  fin  length  2^  to  2^  in 
total  head  length. 

In  alcohol  gray  brown  above,  and  on  sides,  under  surfaces  paler  to 
whiti-h.  Each  scale  on  trunk  and  tail,  also  larger  on  basal  half  of  caudal, 
with  darker  or  gray  black  spot.  Iris  dark  gray.  Blackish  blotch,  little  le-s 
than  eye,  above  jiectoral  behind  large  humeral  scale;  very  contrasted  and 
usually  conspicuous  in  young,  less  so  with  age.  Young  also  with  median, 
broad,  dark  to  blackish  lateral  band,  which  usually  traversed  with  10  to  a 
dozen  close-set  still  darker  parallel  bars.  Dark  bars  very  variable  and  their 
irreuularities  may  even  form  rounded  blotches  or  spots.  T.ips  grayish. 
Dorsal  gray  basally.  i)aler  marginally;  rays  basally  with  blackish  which 
often  intersected  variably  with  blackish  bars.  Anal  grayish,  with  broad 
pale  to  whitish  margin  which  is  still  broader  in  young  examples.  Faired 
fins  pale. 

A.N.S.P.,  No.  64137.  Rio  Bravo,  Hoca.  March  6.  Type.  Length  78 
mm.   Also  Nos.  64138  to  64147,  paratypes,  same  data.  Length  33  to  80  mm. 

This  species  is  very  similar  to  Profundulus  candcUarius  Hubbs  1924,  from 
the  Atlantic  drainage  of  Guatemala.  Its  coloration  is  apparently  different 
as  the  scales  are  said  to  be  "  light  where  exposed,  but  marked  by  dark 
crescents  at  their  bases;  dark  streaks  are  evident  between  each  of  the 
longitudinal  scale  rows.  There  is  a  dark  axillar  blotch.  The  fins  are  not 
distinctly  marked;  the  anal  probably  had  a  light  margin." 

All  my  materials  belonging  to  the  Pacific  drainage  arc:  VA  Zapote, 
2500  feet  elevation  11  (16  to  80)  Feb.  10.  Seven  larger  specimens  with 
black  band  along  side  of  body  and  another  from  occii)ut  to  front  of  dorsal. 
Black  lateral  band  bordered  above  and  below  by  irregular  round  pale  spots. 
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27  to  34.  Poeeiliatet  pleurogpUiiu.    86  to  42.  MolUenena  ip^enopt. 
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Three  smaller  examples  with  a  round  black  spot  above  depressed  pectoral." 
Four  smallest  "silvery,  with  many  dusky  vertical  bars  on  sides.  Fins 
clear,  anal  tinged  with  orange  marginally." 

Small  lake  at  Moco,  3050  feet  elevation,  foot  of  volcano  of  Atitlan  11 
(18  to  47)  March  6.  "Above  greenish,  with  dusky  lateral  band.  Body 
dappled  all  over  above,  except  middle  of  back,  with  blue.  A  large  round 
black  spot  behind  gill  opening  above,  surrounded  by  glittering  bronze  gold. 
Iris  olive  yellow.  Top  of  head,  from  eyes  to  mouth,  whitish.  Dorsal  and 
caudal  pale  yellow,  edges  clear.   Paired  fins  clear." 

Small  stream  at  Chimatcneago  48  (19  to  72)  March  3. 

(Scapula  shoulder,  with  reference  to  the  black  blotch  behind  the  gill 
opening.) 

POECILIIDAE 

Poecilistes  pleurospilus  (Gunther).   Figures  27  and  28  (stream  from  Lake  Amatitlan), 
29  to  33  (Antigua),  and  34  (stream  from  Lake  Amatitlan). 

Atlantic  Specimens 

Rio  Motagua  at  El  Rancho  52  (13  to  33)  Feb.  17.  "Silvery,  with  a 
variable  number  of  round  black  spots  above  lateral  line.  All  fins  clear." — 
Also  53  (13  to  28)  Feb.  24,  same  locality.— Tributary  of  Rio  Motagua  20 
miles  west  of  El  Rancho  34  (15  to  64)  Feb.  23. — ^Rio  San  Vicente,  Coban 
26  (13  to  28)  Feb.  21. 

Pacific  Spt  cimens 

Lake  Atitlan  44  (33  to  52)  Jan.  30;  27  (12  to  15)  Jan.  29;  30  (32  to 
38)  Feb.  8. — ^Lake  Amatitlan  1  (43)  Jan.  29. — ^Rio  Guacalate  near  Esperintla 
78  (12  to  29)  Feb.  7.   "  Silvery,  with  4  to  6  black  spots." 

Antigua  222  (11  to  25)  Feb.  8.  "  Silvery  blue,  with  round  black  spots." 
—Also  81  (18  to  68)  Feb.  9,  same  locality.  "  Iridescent  violet,  with  4  to  6 
black  spots  arranged  in  lateral  series  on  body  longitudinally.  Belly  and 
sides  of  chest  clear  white.  Iris  white.  Smallest  specimens  bluish,  with  8 
vertical  black  bars  or  blotches.  Belly  white.  Under  side  of  head  blue. 
Iris  yellow.    Finr=  clear." 

Stream  issuing  from  Lake  Amatitlan  14  (40  to  88)  Marcli  2. — Small  lake 
at  Moco  at  foot  of  volcano  Atitlan,  3050  feet  elevation  1  (20)  March  6. 
''Silvery,  with  5  round  black  spots  laterally.   Fins  clear,  dorsal  dusky." 

Mollienesia  sphenops  (Valenciennes).  Figures  35  to  37  (stream  from  Lake  Amatitlan), 
38  to  40  (El  Rancho),  41  (west  of  £1  Rancho),  and  42  (Lake  Atitlan). 

Atlantic  Specimens 

Rio  Motap:ua  at  El  Rancho  34  (12  to  57)  Feb.  17.  "Some  marked  with 
rather  indistinct  dusky  vertical  bands.  General  color  silvery  ";  1  (80)  Feb. 
23.    "Dull  green.    Belly  white.    Head  shot  with  blue.    Dorsal  red. 
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Caudal  pale  yellow  21  (18  to  90)  Feb.  24.  "  Olive,  specked  above  with 
pale  blue  in  some  lights.  Belly  white.  Dorsal  red,  with  numerous  small 
black  dots." 

Affluent  of  Rio  Motagua  20  miles  north  west  of  El  Rancho  2  (25  to  62) 
Feb.  22.  "  Dark  green  above,  shot  with  blue  around  head.  Belly  white." 
— Small  tributary  of  Rio  Motagua  20  miles  west  of  El  Rancho  57  (18  to 

59)  Feb.  23.    "  Olive  green.    Dorsal  cherry  red.    Caudal  pale  yellow. 

Anal  and  ventral  orange.    Pectoral  clear." 

Rio  de  la  Vachas  3  miles  east  of  Guatemala  City  3  (35  to  60)  Feb.  24. 
"  Greenish  above,  turning  to  iridescent  peacock  blue  on  anterior  part  of 
body.   Belly  white.   Caudal  pale  yellow,  rest  of  fins  clear." 

Pacific  Specimens 

Lake  Atitlan  1  (46)  Jan.  30. — Stream  issuing  from  Lake  Amatitlan  334 
(47  to  110)  March  2.  This  series  shows  great  variation  in  color.  Many 
have  caudal  dark  basally.  The  intensity  of  the  spots  is  variable,  and  all 
are  more  or  less  bright  yellow  on  the  back. 

MUGILIDAE 

Agonostomus  macracanthus  Regan. 

One  from  the  Rio  Motagua  at  El  Rancho  123  mm.  Feb.  24.  "  Silvery, 
greenish  above,  sides  of  belly  tinged  i)ink.  Iris  dusky.  Gills  edged  with 
pink.  Fins  clear,  tinged  pink,  strongly  at  caudal  base,  on  anal  and 
pectorals." 

POMADASYIDAE 

Pomadasys  crocro  (Cuvier). 

R\o  Motagua  at  El  Rancho  2  (182  to  233)  Feb.  23.  "Silvery.  Anal 
spines  white.    Fins  dusky." 

CICHLIDAE 

Cichlasoma  caeruleogula,  new  species.    Figure  43  (type). 

Depth  2?  to  2i;  head  3  to  3 J,  width  H  to  If  Snout  2|  to  2f  in  head; 
eye  3^  to  4^,  H  to  2  in  snout,  I3  to  2  in  interorbital;  maxillary  reaches  f 
to  5  to  eye,  length  2^^  to  3 J  in  head;  teeth  simple,  conic,  in  about  4  series 
transversely  and  outer  row  dark  brown,  with  anterior  median  6  to  8  en- 
larged; \\\)^  rather  broad,  fleshy,  lower  free  across  chin;  mouth  cleft  slightly 
inclined  downward  forwards  from  liorizontal;  interorbital  2^  to  2'|,  convex; 
preopercle  edge  entire.  Gill  rakers  4  -f-  7,  i  of  gill  tilaments,  which  1-J 
in  eye. 

Tubular  scales  21  or  22  in  upper  section  of  lateral  line,  12  -|-  1  in  lower 
section;  6  above,  12  below,  13  predorsal  forward  opiiosito  eye  center;  5  or 
6  rows  on  cheek  to  preopercle  ridge.  Caudal  with  fine  scales  basally. 
Scales  on  chest  and  breast  quite  small.  Scales  with  9  to  23  close-set  basal 
radiating  striae ;  26  to  42  small  weak  apical  denticles,  with  4  to  7  series  of 
basal  elements;  circuU  fine,  feeble  or  obsolete  apically. 
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D.  XVlll,  12,  1,  last  spine  2^  to  2§  in  head,  sixth  ray  1]  to  I  j  ;  A.  VI, 
9, 1,  last  anal  spine  2  to  2%,  fifth  anal  ray  U  to  If;  caudal  IJ  to  H,  truncate 

behind  and  rounded  above  and  below;  least  depth  of  caudal  peduncle  2^ 
to  21;  pectoral  Ij  to  H,  rays  i.  15;  ventral  rays  I,  5,  fm  l\  to  H  in  head. 

In  alcohol  dark  firay  brown  above  and  on  upper  surface  of  head, 
obscurely  marked  with  dark  to  blackish  scattered  dots,  specks  or  small 
spots.  On  body  6  broad,  ill  defined,  dark  brown  transverse  bands,  wider 
than  pale  inter.-]iacc.-.  I^acli  of  tliesc  dark  transverse  bands  darkened  or 
blackened  l)el()w  axi-  of  body,  and  last  as  much  more  contrasted  black 
blotcli  at  caudal  base.  Lower  surface  of  head  and  branchiosteiial  region 
livid  or  gray  black,  only  partly  so  in  half  grown  specimens  and  pale  or  light 
like  belly  in  young.  Iris  and  lips  gray,  latter  pale  in  young.  Most  ex- 
amples show  dark  longitudinal  bands  parallel  with  scale  junctures,  usually 
not  well  defined  though  traversing  dark  vertical  bands  as  well  as  the  paler 
interspaces.  \'ertical  fins  gray  brown,  with  rows  of  fine  darker  spots  on 
all  membranes  of  soft  fins,  fewer  and  larger  in  smaller  specimens.  Paired 
fins  dark  gray,  ventrals  pale  or  whitish  in  young  examples. 

A.N.S.P.,  No.  64148.  Tributary  of  Rio  Motagua  about  20  miles  west 
of  El  Rancho.  February'  23.  Length  180  mm.  Type.  When  fresh 
"  general  color  blue,  spotted  all  over  with  red.  Five  dusky  vertical  bands 
on  side.  Head  dusky,  spotted  with  blue.  Region  between  gills  and  lower 
part  of  head  blue.  Lips  blackish.  Dorsal,  anal  and  caudal  red,  spotted 
with  blue.  Pectoral  yellow.   Ventral  dusky." 

Also  Rio  Motagua  at  El  Rancho,  Nos.  64149  to  64152,  paratypes. 
February  17.  Length  106  to  162  mm.  "Above  dusky  greenish,  with  8 
parallel  lines  of  brick  red  spots  below  the  lateral  line.  Between  the  lines  o( 
red  spots  the  ground  color  blue.  Belly  dirty  white.  Head  dusky.  Dorsal, 
maX  and  caudal  dusky,  marked  with  black,  and  several  irregular-shaped 
spots  of  indistinct  blue." 

Characterized  chiefly  by  its  coloration,  the  bright  blue  lower  surface  of 
the  head  apparently  diagnostic.  It  seems  to  approach  Cichlasowd  micro- 
phthaimus  ((iiinther)  a*  figured  by  Regan,  tliough  that  species  is  apparently 
without  any  dark  tints  on  the  lower  surface  of  the  head. 

(Cacrulcus  blue  +  ^u/a  throat;  with  reference  to  the  under  surface  of 
the  hea<l.  t 

Cichlasoma  guttulatum  (Giinther). 

Atlantic  Specimens 

Rio  Motagua  at  El  Rancho  1  (61)  Feb.  17.  "Silv(  rv.  with  a  dusky 
interrupted  line  and  a  black  band  around  base  of  caudal.  Dorsal  and  anal 
dusky.    Caudal  clear,  dusky  in  center." 

Small  tributary  of  the  Rio  Motagua,  20  miles  west  of  El  Rancho  1  (80) 
Feb.  23.  "  Dusky,  with  a  few  peacock  blue  spots  about  the  head,  cheeks 
and  belly.  A  black  line  along  sides  of  body,  broken  by  3  pale  bars.  Fins 
red,  dotted  with  very  pale  blue,  except  pectorals  and  ventrals,  which  are 
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clear."  Also  5  (103  to  120),  same  data.  ''General  color  dusky,  spotted 
all  over  profusely  with  red.  Lower  parts  of  gill  covers  blue,  with  irregular 
red  lines.  Belly  white.  Dusky  blotches  in  lateral  series.  Fins  red, 
speckled  with  sky  blue.  Pectoral  clear  yellow.  Ventral  dusky  yellow." 
Also  2  (166  to  183),  same  data.  "  Region  between  gills  red.  Lower  part 
of  gills  red,  marked  with  oval,  pale  blue  spots.  Dusky  lateral  band  sub- 
inferior  and  dark  basal  caudal  spot.  Lips  pale." 

Rio  Motagua  at  El  Rancho  1  (104)  Feb.  24.  Olive  green,  with  8  lines 
of  deep  ochre  yellow  spots  below  lateral  line.  Three  dusky  markings  on 
first  half  of  body.  Head  marked  with  irregular  pale  blue  lines.  Lips 
bluish  gray.  Belly  white.  Iris  yellow.  Dorsal  olive,  with  2  parallel  lines 
of  light  blue  dots,  edged  with  red.  Caudal  dusky^  with  black  spot  at  base. 
Anal  light  red,  with  3  row?  of  oblong  blue  markings.  Pectoral  yellow. 
Ventral  clear,  tinged  red  terminally." 

My  materials  differ  considerably  from  Gnnther's  figure  of  Hcros  guttu- 
lattis,  in  that  the  black  subinfcrior  lateral  band  is  quite  variable,  though 
always  distinct  and  contrasted.  Moreover  the  >oft  vertical  fins  of  my 
materials  arc  broadly  palo  to  whitish,  leaving  the  greater  basal  portion 
blackish  in  alcoholic  preparations.  There  are  also  traces  of  5  or  6  in- 
distinct, ill  defined,  darker  vertical  bands  in  some  specimens. 

Pacific  Specimens 

Lake  Amatitlan  3  (228  to  243)  Feb.  1935.  Stream  issuing  from  Lake 
Amatitlan  22  (48  to  194)  March  2. 

Cichlasoma  nigrofasciatiim  (Gunther). 

Lake  Atitlan  62  (34  to  78)  Jan.  29.  "  Dusky  blackish,  with  6  vertical 
gray  green  bands.  Iris  dusky  brown.  Fins  dusky,  ends  of  dorsals  and 
anals  dull  pink.  Caudal  pale  pink."  In  alcohol  now  these  all  have  uni- 
formly dark  or  gray  black  eyes,  while  in  Amatitlan  material  they  are  pale 
gray  to  whitish.    Also  151  (  30  to  88)  Jan.  30.  same  data. 

Stream  issuing  from  Lake  Amatitlan  106  (38  to  85)  March  2.  "  Silvery, 
with  8  vertical  bands  of  round  dots,  more  or  less,  along  whole  length  of 
body.  Fins  clear.  Other.*  silvery,  darker  above.  Sides  with  dark  stripe 
towards  tail.  Dorsal  dusky,  caudal  bisected  by  narrow  black  line,  fin 
otherwise,  together  with  anal  and  pectoral,  orange.    Iris  white." 

Cichlasoma  spilurum  (Giinther). 

Tributary  of  Rio  Motagua  20  miles  west  of  El  Rancho  1  (113)  Feb.  23. 
'  Olive,  with  8  vertical  black' bands.  Iris  peacock  blue.  Fins  oUve,  mottled 
ivith  black,  except  clear  yellow  pectoral.   Ventral  black." 

CicMasoma  aureum  (Giinther). 

Rio  Motagua  at  El  Rancho  1  (118)  Feb.  24.  "Pale  olive  green  above, 
turning  to  golden  a  little  below  lateral  line  and  to  white  on  belly.  Head 


1935J  NATUBAL  SCIENCES  OF  PHILADELPHIA  529 

pale.  Head  and  body  sparingly  flecked  with  pale  blue  all  over.  Upper  lip 
pale  blue,  lower  white.  A  dusky  spot  at  lower  angle  of  gill  opening.  Iris 
whitish.  Dorsal  oHve,  border  red  on  top  with  white,  eacli  lay  ending  in 
chestnut  brown.  Anal  yellow,  with  2  rows  of  diagonal,  shining,  white  bars. 
Caudal  olive  yellow.  Pectorals  clear.  Ventral  rays  white,  webbing  yellow." 

Cichlasoma  motaguensis  (Giinthcr). 

Tributary  of  Rio  ^Motagua,  20  miles  west  uf  K\  Rancho  5  (118  to  282) 
Feb.  24.  Four  smaller  "  dusky,  head  bluish  and  marked  all  over  with 
golden  olive.  Black  blotches  along  lateral  line.  Pectoral  clear  yellow. 
Ventral  dusky  yellow.  Other  fins  olive,  spotted  with  brown.'"  Largc-t 
specimen  with  general  color  bluish  green.  Head  finely  spotted  with  dark 
brown.  Rest  of  body  spotted  with  black  and  dark  brown.  Top  of  head 
greenish  black.  Dorsal,  anal,  caudal  and  ventrals  yellowish,  spotted  thickly 
with  dark  brown.  Pectoral  clear  yellow." 

Cichlasoma  friedrichstahlii  (Hcckel). 

Tributary  ol  Pvio  Motagua,  20  miles  west  of  El  Rancho  lo4  (114  lo  193) 
Feb.  24.  Of  these  one  144  mm.  with  "general  color  dusky.  speckl('(l  all 
over  with  blackish  l)rown.  Cheeks  peacock  blue,  speckled  with  black,  with 
2  larger  black  blotches  at  top  and  bottom  of  cheek.  Top  of  head  sooty 
black.  Hlack  spot  ai  caudal  base.  Pectoral  clear  yellow,  rest  of  fins  dusky, 
s]ieckled  with  dark  brown." 

Cichlasoma  gordon-smithi,  new  species.    Figures  44  (type)  and  45  (young). 

Deptli  2{  to  2?;  head  2§  to  2i  width  !  to  2.  Snout  3  to  31  in  head 
from  snout  tip;  eye  3^  to  3|,  1-J  to  1^  in  snout,  1^  to  1^  in  interorbital; 
maxillary  reaches  about  ^  to  eye,  length  2|  to  3  in  head  from  snout  tip; 
teeth  in  jaws  simple,  conic,  in  bands,  of  about  4  or  6  irregular  series  as 
counted  transversely,  witli  outer  row  moderately  enlarged  as  8  above  and  10 
below  anteriorly;  no  teeth  on  palate;  interorbital  3i  to  3*.  rather  low, 
broadly  convex;  preopercle  edge  entire.  Gill  rakers  3  +  9}  robust,  lance- 
olate, I  of  gill  filaments,  which  are  If  in  eye. 

Tubular  scales  19  or  20  in  upper  section  of  lateral  line,  9  or  10  in  lower 
section  to  caudal  base  and  1  more  on  latter;  6  above,  12  below,  13  jircdorsal 
forward  opposite  eye  center;  5  or  6  rows  on  cheek  to  nreopercle  ridge. 
Caudal  with  small  scales  basaily.  Small  scales  on  chest  and  breast.  Scales 
with  18  short,  basal,  marginal  striae;  55  to  60  short,  weak  apical  denticles, 
M  ith  4  to  7  transverse  series  of  basal  elements;  circuli  fine,  coarse  or  obsolete 
apicallv. 

D.  XVI.  11,1  or  12.  I.  last  spine  2i  to  2§  in  total  length  of  head,  fifth 
ray  1^  to  If;  A.  VI  or  Vll,  8,  i  or  9,  i,  last  spine  21  to  2^,  fifth  ray  1^  to 
If;  caudal  1|  to  1^,  convex  behind;  least  depth  of  caudal  peduncle  2§; 
pectoral  1^  to  1^,  rays  i,  11  to  i,  14;  ventral  I,  5,  fin  H  to  H  ^  total  head 
length. 

In  alcohol  dark  gray,  scarcely  paler  on  lower  surfaces,  with  7  darker 
transverse  bands,  each  greatly  wider  than  paler  interspaces.    Each  of  these 
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bands  u  liitle  darker  along  and  close  above  body  axis.  Above  suprascapula 
rounded  blackish  spot  little  smaller  than  eye  and  another  on  caudal  at  bases 
of  rays  of  upper  half  of  fin.  Iris  gray.  Fins  all  more  or  less  gray  and 
pectorals  pale.    Ventrals  blackish  gray  in  front. 

A.N.S.P.,  No.  64153.  Small  lake  at  Moco,  3050  feet  elevation,  at  foot 
of  Nolcano  of  Atitlan.  March  3,  1935.  Length  143  mm.  Type.  Also  No. 
64154,  same  data,  paratype.  Length  130  mm.  When  fresh  the  type  was 
with  ''  General  color  olive  yellow,  turning  to  orange  on  belly.  Iris  orange. 
Black  spot  on  each  side  of  upper  part  of  back  of  head.  Flanks  marked  with 
blackish  brown  bars.  Caudal  yellow.  Caudal  spot  black,  surrounded  by 
clear  yellow." 

Beside^  the  al)(i\-c'  two  young  examples  with  the  same  data.  23  and  25 
mm.  long.  "  Dusky,  barred  with  6  pale  bands  and  2  black  spots,  one  on 
middle  of  side  and  other  above  at  caudal  base.    Iris  orange.    Fins  clear." 

Apparently  unique  in  its  coloration  and  combination  of  structural 
characters. 

(For  ]\Ir.  Gordon  Smith  of  the  "Finca  Moca  in  appreciation  of  his 
interest  in  the  natural  history  of  Guatemala.) 

&OBIIDAE 

Chonophorus  taiasica  (Lichtcnstcin). 

Kio  Alotagua  at  El  Ranclio  1  (193)  Feb.  17.  "  Dull  yellowish,  speckled 
and  marked  with  black  above.  Top  of  head  blackish,  marked  and  lined 
with  black.  Entire  imder  i)arts,  ventral  and  anal  fins  white.  Upiiei'  lip 
dull  bluish,  lower  white.  Both  dorsals  and  caudal  marked  with  black  longi- 
tudinal spots,  forming  parallel  bars.  Pectoral  white.  Ventral  with  radi- 
ating dusky  lines." 

FAUNAL  WORKS 

Bleekkk.  I'lKiKu.  1S()3.  Sur  deux  nouvelles  especrs  de  Citharichthys  dc  Suriname 
ot  de  Guatiiu;il;i.  N'cisla'fr.  Kon.  Akad.  Wot.  .-Vinsicrdain.  vol.  1.").  I'p.  1.V2  to  455; 
Xcdcrl.  Tyds.  J^icik.,  vol.  2,  pp.  73  and  74.    C'dhariddhys  (jual imaloi.-it.^  di  ^ciibed. 

Gi'NTHER.  Albert,  1864.  Report  on  a  collection  of  fishes  made  by  Messrs.  Dow, 
Godman  and  Salvin  in  Guatemala.  Proc.  Zool.  Soc.  London,  1864,  pp.  144  to  154. 
Describes  Ccnlro-pomus  medius,  C.  nigrescens,  C.  brevis  (tropical  America),  Mesoprion 
aralus,  Pristipomn  macracanthnm,  P.  leuciscu.K.  Conodon  pacifici,  Umbrina  clongata, 
Micopogan  altipinnia,  Otolilhus  albus,  0.  reticvUatus,  Atherinichthys  guatemalensis, 
Gerres  axillaris,  O.  brevimanus,  Heros  guttulaitut,  H.  macraeanthtis. 

  ISGO.  \On  the  fishes  of  the  states  of  Central  America,  founded  upon  speci- 
mens collected  in  the  fresh  and  marine  waters  of  various  paits  of  the  country  by  Messrs. 
Salvin,  Godman  and  Capt.  J.  M.  Dow.]  Proc.  Zool.  Soc.  London,  1866,  pp.  600  to  604. 
Describes  Hcrost  vigrofasciatus,  H.  lobochilua,  H.  trimacuUUm,  H.  motagvensis,  H. 
oblongii^,  Mclrtla  ])clcncnsif(. 

  1869.    \n  account  of  the;  Fishes  of  the  States  of  Central  America,  based  on 

collections  made  liv  Capt.  J.  Dow.  F.  Godman.  E.sq.,  and  O.Salvin.  Esq.  Trans. 
Zool.  Soc.  London,'  vol.  6,  pp.  377  to  494,  pis.  63  to  87.  Of  300  species  listed  but  50 
were  reported  from  Guatemala. 
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HuBBS,  Carl  L.,  1935.  Fresh-water  Fishes  collected  in  British  Honduras  and 
Guatemala.  Univ.  Michigan  Miscell.  Publ.,  No.  28,  pp.  1  to  22,  pis.  1  to  3,  1  map. 
Describe.-!  Uhamdiu  <pia(cmalfVfi-'<  muriei.  MoUicnma  spheiiops  vuntynei,  M .  s.  macnira, 
Cichlasoma  synspilum,  C.  Iii/orhynckutn,  C.  uruphthalmus  trispilum,  in  a  list  of  18 
species  and  subspecies. 

Meek,  Seth  Eugene,  1906.  Description  of  three  new  species  of  fishes  from 
Middle  America.  Field  Columbian  Mus.  Publ.,  Zool.,  vol.  7,  No.  3,  pp.  91  to  95. 
Rhamdia  cahrerae  and  Cichlaaomu  ctntmle  described  from  Guatemala. 

  1907.  Notes  on  fresh-water. fishes  from  Mexico  and  Central  America.  Loc. 

cit.,  vol.  7,  No.  6,  pp.  133  to  157.  List  of  30  species  from  Guatemala,  of  which 
CichUuoma  milleri  from  YA  Rancho  described  as  new. 

  1908.  The  Zoology  of  lakes  Amatitlan  and  AtiLian,  Guatemala,  with  special 

reference  to  ichthyology.  Loc.  cit.,  vol.  7,  No.  6,  pp.  169  to  206.  On  pp.  183  to  191 
list  of  7  .species. 

Miller,  Newtox,  1907.  The  fishes  of  the  Motagua  River,  Guatemala.  Bull. 
Amer.  Mus.  Nat.  I  list  .,  New  York,  vol.  23,  pp.  96  to  123,  figs.  1  to  G.  Describes 
Pocrilin  nviates,  Thyrina  meeki,  Cichlasoma  glohosum,  C.  manana,  and  C.  acutum, 

included  in  a  list  of  .32  species. 

Steiniuchnek,  Fh.axz,  1S64.  Beitrage  zur  Kenntniss  der  Chromiden  Mexicos  und 
Central  Amerikas.  Dcnkschr.  Akad.  Wiss.  Wicn,  vol.  23,  Abth.  2,  1864,  pp.  57  to  74, 
pis.  1  to  5.  Describes  Ileros  tnagramma  and  //.  melaiiopoyon  as  new,  and  H.  uroph- 
thalmus  Giinther;  also  Petenia  fplendida  Gunther,  all  without  definite  locality  other 
than  Central  America. 
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BY  Emmett  Reid  Dxjnn. 

The  following  notes  are  the  result  of  an  attempt  to  name  Mabuyas  from 
the  islands  of  St.  Martin,  Redonda,  and  ]\Iarie  Galante,  in  the  collection  of 
this  Academy.  Each  island  of  the  Lesser  Antilles  was  supposed  to  have  a 
sinsrle  endemic  species  of  Mabuya,  but  it  «oon  became  apparent  that  the 
specimen  from  ^Marie  Galante  (in  the  middle  of  tiic  chain)  was  indis- 
tiufruishable  from  certain  mainland  .s])ecimcns,  and  investigation  was 
dii'ccted  to  the  entire  group  of  American  Mabuiia. 

In  another  connection  I  have  seen  a  large  munhcr  of  Mabuya  from 
Nicaragua,  Costa  Rica,  and  Panama,  in  many  museums.  In  this  >tudy  I 
have  examined  the  entire  colleetion  of  this  Academy  and  of  the  U.  S. 
Kiitional  Museum.  I  have  seen  the  entire  South  American  collection  of 
the  Museum  of  Comparative  Zoology,  the  Field  Museum,  and  of  the  Car- 
negie Museum.  The  University  of  Michigan  Museum  has  loaned  me  their 
series  from  Bolivia.  I  have  examined  the  more  important  specimens  in  the 
American  Museum  of  Natural  History.  Specimens  from  Martinique,  from 
St.  Vincent,  and  from  Old  Providence,  have  been  loaned  me  by  the  ^luseum 
of  Comparative  Zoology,  and  the  Carnegie  Museum  has  loaned  me  one  from 
Trinidad.  I  wish  -to  express  my  thanks  to  the  authorities  of  these  institu- 
tions. I  am  indebted  to  Miss  Doris  Cochran  for  permission  to  use  her  notes 
on  the  type  of  nitida  from  Hispaniola,  and  to  Mr.  Arthur  Loveridge  for 
notes  on  the  type  of  luciae.  For  aid  in  a  very  complicated  nomenclatorial 
situation  I  wish  to  thank  Dr.  Stejneger. 

The  material  examined  is  not  adequate  to  settle  all  the  problems  which 
have  arisen,  and,  since  the  animals  have  been  killed  off  by  the  mongoose 
on  many  islands,  some  will  never  be  settled.  It  takes  only  a  few  specimens 
to  show  that  two  sujiposed  species  are  not  really  distinct,  but  large  numbers 
are  often  necessary  to  show  whether  or  not  two  populations  should  be 
accorded  different  racial  rank.  The  material  of  over  375  specimens  which 
I  have  seen,  while  sufficient  to  show  that  many  forms  are  invalid  as  species, 
leaves  their  racial  status  in  some  doubt. 

I  have  considered  all  characters  which  my  predecessors  on  Mabiii/d  have 
used.  These  characters  are  in  all  ju-obability  hereditary.  There  is  scarcely 
a  character  which,  in  one  population  or  another,  is  not  subject  to  individual 
variation.  No  population  of  Mabuya  is  characterized  by  complete  uni- 
formity of  hereditary  traits.  The  same  tendencies  may  appear  in  widely 
separated  populations,  while  neighboring  populations  may  be  quite  different. 

(533) 


Copyrighted  material 


534 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[Vol.  LXXXVll 


In  this  situation  I  am  inclined  to  give  taxonomic  recognition  only  to  those 
populations  over  76%  of  which  can  be  distinguished  from  members  of  any 
other  population.  The  really  embarrassing  problems  arise  in  connection 
with  the  races  of  Mabuya  mabouya,  especially  with  the  insular  populations. 

This  paper  is  in  no  sense'  a  nionograjih,  since  I  make  no  pretense  to 
having  made  a  complete  survey  of  the  existing  material  or  the  literature,  but 
these  notes  are  based  on  the  examination  of  more  material  than  any  previous 
treatment  of  the  American  species. 

MABUYA  Fitzinger 

1826  Mabuya  Fitzinger,  Neue  Class.  Rept.,  p.  23.  Type,  by  virtual  tautonymy, 
Lacertus  mabouya  Lao6pede,  cited  on  p.  52  in  i^onymy  of  M.  dommu^rms 
Fitzinger. 

1826  Spondylurus  Fitzinger,  t.c.,  p.  23.  Monotype  Scincw  aloanii  Daudin. 
1845  Copeoglossum  Tschudi,  Vers,  Fauna  Peruana,  Herp.  p.  45.  Monotype  C.  cine- 
turn  Tschudi. 

1845  Mabouya  Gray,  Gat.  Lizards  Brit.  Mas.,  p.  93.  Emendation. 

1862  Mabvia  Gope,  Proc.  Acad.  Nat.  Sd.  Philadelphia,  p.  186.  Emendation. 

Gray  (1846,  i.e.),  as  first  reviser,  chose  between  Mabuya  and  Spondy- 
lurus. The  preceding  synonymy  includes  only  names  based  on  American 
species. 

Range:  From  the  states  of  Colima  and  Vera  Cruz  in  Mexico,  West 
Caicos  in  the  Bahamas,  and  Jamaica,  to  Patagonia  and  the  Province  of 
Cautin  in  Chile.   Island  of  Fernando  do  Noronha. 

Remark.^:  The  nine  species  and  eleven  races  into  which  the  American 
forms  of  Mabui/a  may  be  divided  all  agree  in  the  following  characters: 
lower  eyelid  with  a  transparent  disk;  a  postnasal;  one  ordinary  subocular; 
siibdi2;ital  lamellae  smooth;  scales  on  foot  not  spinose.  These  characters, 
especially  the  first,  link  the  American  forms  with  African  Mabiiyas  rather 
than  with  those  of  Eastern  Asia  and  Malaya  The  nearest  relationshij)  of 
the  mainland  and  Caril)hean  forms  seems  to  l)e  with  the  mainland  African 
species  of  the  raddonii-ajfinix  uroup.  The  Fernando  Noronha  species  seems 
more  like  those  of  the  Cape  Verde  Islands. 

On  the  mainland  and  on  tlie  Caribbean  islands  those  which  have  a  single 
pair  of  nuchals,  two  frontoj^arietals.  four  supraoculars,  long  legs,  and  only 
a  single  dark  stripe  on  each  side  are  more  like  their  African  congeners. 
Mabuya  mabouya  mabouya  thus  seems  the  most  primitive  form,  while  the 
others  seem  specialized  in  one  way  or  another. 

Key  to  American  forms  of  Mabuya 

A.  Auricular  denticles  present;  scales  strongly  keeled,  in  38-40  rows;  no 
trace  of  longitudinal  striping;  Island  of  Fernando  Noronha  .  .punctata. 

AA.  No  auricular  denticles ;  scales  smooth  or  very  feebly  keeled,  in  26-34 
rows ;  at  least  a  trace  of  longitudinal  striping. 


1935]  NATURAL  SCIENCES  OF  PHILADELPHIA  535 

B.  Pale,  with  small  dark  clots;  trace  of  black  stripe  from  lip  to 
shoulder;  snout  and  tail  elongate;  Old  Providence  Island. 

pcrgravis. 

BB.  At  least  one  lateral  stripe  well  marked  unless:  color  is  very  dark; 
never  pale  with  dark  dots. 

C.  Two  frontoparietals. 

D.  Appressed  legs  overlapping,  meeting  or  barely  separ- 
ated ;  dark  stripes  not  more  than  seven. 

E.  No  middorsal  dark  stripe  on  body  or  tail;  normally 

four  supraoculars. 

F.  Normally  one  pair  of  nuchals;  normally  no 
dorsolateral  dark  stripes;  never  as  below  in 
FF;  Mexico  to  Ecuador,  Brazil,  and  Lesser 
Antilles   mabouya  mabouya. 

FF.  More  than  onv  \)-dir  of  nuclial?  (ind  a  pair 
of  dorsolateral  dark  stripes;  Bahamas  and 
Jamaica  to  the  Virgin  Islands. 

mahomja  slotniii. 

EE.  A  middorsal  dark  stripe  on  body ;  dorsolateral  dark 
stripes  converge  to  form  a  middorsal  dark  stripe 
on  tail;  three  supraoculars;  Paraguay  and  Brazil 

to  Argentina   dorsovittata. 

DD.  Appressed  legs  well  separated;  nine  to  ten  dark  lines. 
E.  Appressed  legs  separated  by  half  the  Icnfrth  of  the 
hind  leg;  scales  in  30-32  rows;  nine  dark  stripes 
at  level  of  axilla;  Bolivia  and  Matto  Grosso. 

guaporwola, 

EE.  Appressed  legs  separated  by  thf  length  of  the  hind 
leg;  scales  in  26  rows;  ten  dark  stripes  on  body; 

tail  bhie;  Hispaniola  lineolata. 

CC.  One  frontoparietal. 

D.  No  middorsal  light  stripe. 

E.  Supraoculars  four;  no  middorsal  dark  stripe;  legs 
long;  Matto  Grosso,  Bolivia,  Paraguay,  Argentina, 
Chile  frenata  frenata. 

EE.  Sui)raoculars  three;  a  middorsal  dark  stripe;  legs 
short ;  interior  of  Bolivia  . . . frenata  cochabambae. 

DD.  A  middorsal  light  strijic. 

E.  One  pair  of  nuchals;  dark  with  three  light  stripes; 
woi  cda-t  of  Peru  tlcHcrticola. 

EE.  Normally  three  i)air  of  nuchals;  dark  with  five 
light  stripes;  Bolivia,  upper  Amazon  and 
Venezuela   nigropalmata. 

Mabuya  punctata  (Gray). 

1838  Tiliqua  punctata  Gray.  Ann.  Nat.  Hist.  2,  p.  2S9. 

1887  Mabuia  punctata  Boiilenger,  Cat.  Lizards  Brit.  Mus.  Nat.  Hist.  (2),  3,  p.  160, 
pi.  9,  f.  1. 
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Type  :  Not  examined  (in  British  ]\Iiiseum). 

Type  locality:  Islanrl  of  Fernando  Noronha,  in  Atlantic  about  200  miles 
east  of  Cape  Sao  Roque,  Brazil. 

Range:  Known  only  from  type  locality. 

Diagnosis:  Distinguished  from  all  other  American  Mabuya  by  having 
auricular  denticles ;  scales  heavily  keeled,  in  38-40  rows. 

Description:  (drawn  from  M.C.Z.  28676  and  A.M.N.H.  5227-9)  Supra- 

nasals  in  contaet;  prefrontals  broadly  in  contact;  two  frontoparietals;  pari- 
etals  in  contact ;  one  ]iair  of  niichals;  supraoculars  4,  anterior  in  contact  with 
frontal;  eve  over  5th  or  6th  labial,  in  equal  numbers;  scales  38  in  A.M.N.H. 
5227,  39  in  A.M.N.H.  5228  and  M.C.Z.  28676,  40  in  A.M.N.H.  5229;  dorsal 
scales  with  three  well-developed  keels;  scales  from  chin  to  vent  68  in 
IM.C.Z.  28676  and  A.M.N.H.  5228;  legs  well  developed,  ovcrlapi)ini:-  when 
appresscd;  3-5  well-developed  denticles  anterior  to  car  opening;  above 
mottled  dark  brown,  black,  and  yellow,  each  scale  being  more  or  less 
tricolor;  yellowish  below;  no  indication  of  striping;  eyelids  white;  nothing 
distinctive  about  size  or  proportions. 

Remarks:  Judging  from  the  remarks  in  Boulenger  (2.c.)  this  species  is 
more  similar  to  certain  African  forms  than  to  any  other  American  forms, 
and  especially  to  insular  African  species.  Such  high  scale  counts  are  met 
with  (among  otherwise  similar  Mabuya)  only  in  the  Cape  Verdes,  the 
Comoros,  and  the  Seychelles. 

Boulenger,  after  examination  of  the  types,  considers  that  maculata  Gray 
from  Demerara  a  synonym  of  punctata.  The  types  of  the  former  were 
said  to  be  in  bad  condition.  I  am  inclined  to  doubt  the  propriety  of  this 
arrangement,  and  believe  that  the  lower  counts  which  he  gives  for  the  scale 
rows  of  punctata  (34)  are  derived  from  the  inclusion  of  mainland  specimens. 

He  also  includes  under  punctata  the  tyi)0  of  Mabouya  punctatifisima 
O'Shaughnessy  (1847.  Ann.  Mag.  Nat.  Hist.  (4),  13,  p.  300),  which  was 
described  as  having  42  scales,  and,  with  a  query,  as  from  the  Cape  of  Good 
Hope.    T  am  unable  to  comment  on  the  projiriety  of  this  action. 

In  many  ways  tlic  specimens  seen  by  me  from  Fernando  Noronha  are 
abundantly  distinct  from  all  other  American  Mabuya.  This  is  the  only 
American  form  with  ear  denticles,  heavily  keeled  scales  (more  than  34 
scale  rows),  and  without  a  trace  of  striping. 

Mabuya  pergravis  Barbour. 

1921  Mabuya  pergravis  Barbour,  Proc.  New  England  Zool.  Club  7,  p.  85. 
Tijpe:  U.S.N.:\r.  No.  13875. 

Type  locality:  Old  Providence  Island,  in  the  Caribbean. 
Range:  Known  only  from  type  locality. 

Diagnosis:  Similar  in  scalation  to  M.  mabouya;  snout  long;  tail  long; 
striping  very  indistinct ;  pale,  with  dark  dots  above. 
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Description:  The  tvi)e,  three  paratvpes,  and  a  mure  recent  specimen 
have  been  examined  (U.S.N.M.  13875,'  63394-5,  M.C.Z.  14294,  U.S.N.M. 
78947) .  All  have  the  suppranasals  in  contact  and  the  prefrontals  separate. 
U.S.N.i\I.  63394  has  a  single  frontoparietal,  and  the  rest  have  two.  The 
parietals  arc  in  contact  in  all  save  U.S.N.M.  63395.  There  is  a  sinde  pair 
of  nuchals  in  all  except  M.C.Z.  14294.  which  ha~;  two  nuchals  on  the  right 
side.  The  supraoculars  are  four,  with  the  anterior  small,  except  in  U.S.N.M. 
63394,  which  has  three  on  the  right  side,  and  U.S.N.M.  63395,  which  has 
three  on  both  sides.  The  eye  is  over  the  sixth  labial  in  two  specimens 
(U.S.N.M.  13875,  63395).  In  the  other  three  it  is  over  the  sixth  on  one 
side  and  over  tlie  fifth  on  the  other.  The  scale  rows  number  28  in  U.S.N.M. 
63394  and  78947;  30  in  the  other  three.  The  scales  from  chin  to  vent  are, 
in  the  order  of  specimens  first  given:  66,  66,  72,  64,  65.  The  snout  is 
noticeably  long  in  comparison  with  specimens  of  M.  maboui/a.  The  tail 
is  longer  than  the  average  in  M.  mabouya;  in  ]\I.C.Z.  14294  the  length  of 
head  and  body  is  81  nun.;  the  tail  measures  163  mm.  The  ground  color 
is  a  pale  yellowish  brown,  lighter  below.  The  lateral  stripes  of  M.  mabouya 
are  indicated  by  a  short,  ill-defined,  dark  shade  from  eye  to  past  the 
shoulder.   There  arc  numerous  small  black  dots  on  the  dorsal  surface. 

Remarks:  The  extraordinary  variation  in  scalation  in  a  small  population 
represented  by  five  specimens  comes  close  to  covering  the  entire  variational 
range  of  M.  mabouya  and  its  races.  At  the  same  time  they  are  all  alike 
in  coloration  and  are  unlike  any  .V.  innbonya  seen.  The  lateral  striping 
is  often  indistinct  in  specimens  of  M.  mabouun.  but  only  in  those  in  which 
the  ground  color  is  very  dark.  The  ground  color  in  M.  pergravis  is  lighter 
than  in  any  M.  mabomja  save  some  from  Central  America  and  Brazil.  It 
is  on  account  of  the  coloration  that  1  regard  'pergravis  as  distinct  from 
viahoinja,  to  which  it  is  closely  related  and  from  which  it  has  probably  been 
derived. 

Mabuya  mabouya  (Lac6pede). 

The  range,  variations  and  characters  of  Mabuya  mabouya  have  been 
derived  from  examination  of  the  specimens  and  the  reports  in  literature 
detailed  in  the  following  list: 

Bahama:  West  Caicos  (U.S.N.M.  81448),  Turk's  I.  (A.N.S.  3835), 
Grand  Turk  (Barbour  1919,  Proc.  Biol.  Soc.  Washington  29,  p.  219,  states 

the  color  and  the  condition  of  the  sui)r;nia<al~  of  two  ^popimons") . 

Jamaica:  U.S.N.M.  5759  (six  spec),  A.^.^.  9404-9.  A.N.S.  13597-9, 
Bocourt  1879  (Miss.  Sci.  Mex.  pi.  22B,  f.  4  (head  scales)  ).  All  apparently 
cotypes  of  fulgida. 

Hispamola:  Miss  Cochran  has  kindly  allowed  me  to  use  her  notes  and 
photograph  of  M.C.Z.  3617.  a  cotvpc  of  nitida. 

Mona:  Stejneger  1904,  Rep.  U.S.N.M.  1902,  p.  608,  records  the  supra- 
nasals  of  four  specimens;  Boulenger  1894-6  (Jahr.  Nat.  Ver.  Magdeburg) 
records  the  suboculars,  supranasals  and  scales  of  two  specimens;  Schmidt 
1920  (Ann.  New  York  Ac.  Sci.  p.  104)  records  the  scale  rows  of  a  specimen; 
and  Schmidt  1926  (Pub.  Field  Mus.  Zool.  12,  p.  156)  records  the  scale  rows 
and  ventrals  of  two  specimens. 
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PoBTO  Rico:  Garman  1887  (Bull.  Essex  Inst.  19,  p.  51)  gives  characters 
of  three  cotypes  of  nitida;  Stejneger  1904  (Z.c.)  gives  characters  of  M.C.Z. 
6062  (a  cotype  of  nitiHn) ;  Schmidt  1920  [I.e.)  gives  the  dorsal  scale?  of 
three  specimens;  A.N.S.  9401  from  "  West  Indies  "  is  probably  a  Porto  Rico 

specimen. 

MoNA  and  Culebra:  Grant  1931  (Journ.  Dept.  Agric.  Porto  Rico  15, 
3,  p.  217)  gives  the  nuchal  count  for  60  specimens  and  the  supranasal  situ- 
ation for  61.   He  also  figures  the  coloration  from  these  islandis. 

MoxA.  Porto  Rico,  and  ('i'lebra:  Schmidt  1920  H.c.)  jrives  the  supra- 
ocular situation  for  seven  specimens  from  tliese  islands.  Schmidt  1928 
(New  York  Ac.  Sci.  Surv.  Porto  Rico  10,  1,  pi.  121)  gives  the  nuchal  and 
supranasal  situation  for  the  same  seven  specimens. 

HiCACOS  I.  near  Porto  Rico:  Grant  1932  {t.c.  16,  2,  p.  162)  gives  the 
coloration  nn  this  island. 

Vieques:  Alabuya  is  reported  from  this  island  by  Reinhardt  and  Liitken 
(1863,  Vid.  Meddel.  Nat.  For.  1862,  p.  229).  on  the'authority  of  Ruse.  No 
details. 

Cule^ba:  U.S.N.M.  40586;  Schmidt  1920  {l.c.)  pves  the  scale  rows  of 

three  specimens. 

Luis  Pen  a  Key,  near  Culebra:  Grant  1931  {I.e.)  gives  the  coloration 
from  this  island. 

Virgin  I.:  A.N.S.  19626. 

St.  Thomas:  The  original  descriptions  of  sloanii  and  of  cuprescens; 
Bocourt  (I.e.,  pi.  22B  f.  3b)  shows  the  head  scalation  of  the  type  of  sloanii; 
in  f.  3a,  3c,  he  figures  the  head  scales  of  another  si)ecimen  from  St.  Thomas. 

Buck  I.  near  St.  Thomas:  Grant  1932  (I.e.)  gives  the  coloration  from 
this  island. 

Just  van  Dyck:  Reinhardt  and  Liitken  record  Mabuya  from  this  island 
with  no  details. 

Salt  I.  near  Tortola:  Grant  1932  {t.c.  16,  3,  p.  344)  records  Mabuya 
from  this  island  with  no  details. 

St.  John:  Reinhardt  and  Liitken  {I.e.)  record  Mabuya  from  this  island 
with  no  details. 

St.  Choix:  (iuntlier  1859  (Ann.  ^Lag.  Nat.  Hist.  (3)  4,  p.  212)  records 

Mal)uya  from  this  island  with  no  details. 

Ste.ineger  1904  \l.r.)  gives  characters  of  the  tyiK's  of  spilottota  and  of 
scwif(u  iiiafa.  Both  are  without  locality,  but  both  are  quite  obviously  from 
the  northern  Antilles. 

St.  Martin:  A.N.?.  9503-7,  9514-5. 

Keuonda:  A.N.S.  9517. 

:\Iontserrat:  U.S.N.M.  30850. 

Guadeloupe:  U.S.N.M.  11249  (three  spec),  11175. 

Marie  Galante:  A.N.S.  9513. 

Dominica:  U.S.N.M.  10149,  11046;  the  description  of  dominicana; 
Giinther  1888  (Ann.  Mag.  Nat.  Hist.  (6)  2,  p.  364)  gives  some  scale  details 
of  fourteen  specimens. 

Martinique:  M.C.Z.  6047,  6048  (two  spec),  6010.  Bocourt  (I.e.)  figures 
the  head  of  the  type  of  metallica  (pi.  22B,  f.  1)  ,  and  the  head  of  a  specimen 
from  "  Martinique  or  Guadeloupe  "  (pi.  22B,  f.  5). 
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Sta.  Licia:  The  descri{)tion  of  lucidc  (with  notes  on  the  tyjie,  M.C.Z. 
6046,  kindly  furnished  me  by  Mr.  Loveridge) ;  the  information  on  four 
specimens  in  Boulenger  (1891,  Proc.  Zool.  Soc.  London,  p.  355). 

St.  Vincent:  M.C.Z.  6040  (three  specimens);  Boulenger  (1891,  Ic.) 

gives  infoimation  about  three  specimens. 
Petit  Mahtixique:  U.S.N.M.  79131. 
Grenada:  U.S.N.M.  72658-9. 

Tobago:  Barbour  (1916,  Proc.  Biol.  Soc.  Washington  29,  p.  223)  records 
Mabuya  from  tliis  ishiml  without  details. 

TnixmAn:  A.M.N.II.  HilO.  ( 'arn.  0565. 

Barbados:  T.S.N.M.  6041.    The  two  tvpe>  of  Inner olata. 

Mexico:  No  locality:  A.N.S.  9415,  A.M.N.H.  19282-6;  Mexico  City 
[??]  U.S.N.M.  12718;  Colima,  U.S.N.M.  31528;  Orizaba,  U.S.N.M.  12617; 
Acoiucuintla,  Chiapas,  U.S.N.M.  47138;  Chich(  n  Ttza,  A.:\I.N.H.  38863-5. 

Cextrae  America:  U.S.N.M.  61281-6;  head  scales  figured  by  Bocourt 
{I.e.,  pi.  22B.  f.  6). 

GuatexMala:  Sacluc,  Peten,  U.S.N.:M.  62968. 

HoNDtiBAs:  Belize,  U.S.N.M.  31337,  25447,  26074,  58161-2.  Lancetilla, 
A  N  S.  (two  specimens;  Patuca,  U.S.N.M.  20307-9;  Carmellina,  U.S.N.M. 

20306. 

Nu  AR.\(;rA:  San  Kaiuon,  li.M.N.H.;  Com()ai)a,  M.C.Z.  9520;  Polvon. 
M.C.Z.  3807  (three  specimens),  5774;  Maselina  Cr.  A.M.N.H.  16412;  Mo. 
Rio  Grande,  A.M.N.H.  16413-4;  Cody  Plant.,  A.M.N.H.  16415-6;  Cukra, 
A.M.N.H.  10417.  10419.  10421;  Kanawa.  A.M.N.H.  16418.  16422;  Whole- 
some Cr..  A.M.N.H.  10420:  Prinzapolka.  A.:sr.N.H.  10423;  San  Carlos, 
A.M.N.H.  10424;  Tuli  Vv..  A.M.N.H.  10425;  10  mi.  up  E<condido  R., 
U.S.N.M.  19873;  50  mi.  up  Escondido,  U.S.N.M.  19872;  no  locality,  U.S. 
N.M.  16146. 

Co.sTA  Rica:  Turrialba,  M.N.C.R.;  San  Jose,  Frankfort;  Candelaria, 
M.C.Z.  19826;  Santo  Domimro.  U.S.N.M.  30097-8;  Tivives.  U.S.N.M.  30996; 
Guapiles,  M.C.Z.  15441-2.  18912;  El  Ccncral.  A.M.N.H.  10291-2;  Monte- 
verde,  M.C.Z.  15462-3;  Zent,  :^I.C.Z.  15389-93;  Colorado  Jet.,  U.S.N.M. 
19542;  Sta.  Cecilia,  M.C.Z.  19826;  Talamanca,  M.C.Z.  19827-34;  "the  low 
•country  "  U.S.N.M.  30019-20  (types  of  aUiacea).  Cope  (1875,  Joum.  Acad. 
Nat.  Sci.  Philadeli)liia  i2i  8.  \^.  110).  records  Mabuya  from  Sipurio  with  no 
details.  Wettstein  (1934.  Sitz.  Ak. 'Wiss.  Wien.  1,^143,  p.  22)  <zWv>  some 
details  concerning  two  specimens  from  Siquirres  and  from  Hamburg  Farm. 

PANAMA:  Bocas,  U.S.N.M.  58160;  Punta  de  Pena,  U.S.N.M.  38690-2; 
Almirante,  M.C\Z.  19832-5;  B.uiucte.  Mich.;  R.'ibo  dv  Pucmto.  Mich.; 
Chiriqui,  Berlin.  Vienna;  Remedios.  A.M.N.H.  28393;  San  Miuuel  1..  M.C.Z. 
9887-93;  Gatun.  M.C.Z.  19837;  Ft.  ]?an<h.l])h.  M.C.Z.  19845,  18894-7; 
France  Field,  Al.C.Z.  18910-1,  19846-8;  San  Pablo,  IVI.C.Z.  3935;  Barro 
Colorado  Island,  M.C.Z.  22293,  29382;  Ft.  Sherman,  M.C.Z.  19850-1;  Las 
Cascadas.  M.C\Z.  19836;  Largo  Romo  Tsl..  ^M.C.Z.  19838-44;  Ft.  Clayton, 
M.C.Z.  20606-7;  Ancon.  M.C.Z.  16347.  18901.  32000-1.  U.S.N.M.  50398; 
Bruia  Pt..  M.C.Z.  29329;  Caledonia.  A.M.N.H.  37856;  Cana,  200  ft.,  U.S. 
N.Al.  50133;  Yavisa,  IVI.C.Z.;  Chucunaque,  A.M.N.H.  37901;  Canal  Zone, 
U.S.N.M.  54322.   The  description  of  the  type  of  unimarginata. 

Colombia:  An. la-ova.  M.C.Z.  29084;  Tolima.  M.C.Z.  15938-40; 
IMedellin.  M.C.Z,  15100;  Honda.  M.C.Z.  21972;  Rio  Frio,  M.C.Z.  29726; 
Bogota,  Al.C.Z.  19295;  No  locality,  A.N.S.  9414. 
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Venezuela:  El  Limon,  Distrito  Fodcral.  Carn.  7326;  Colonia  Tovar, 
Est.  Aragua,  2000  ft.,  Carn.  7367;  Tovur,  6000  ft.,  Carn.  7368-70,  7372-87, 
7389,  7391-2;  Cariquito,  A.N.S.  18279;  Est.  Sucre,  Hac.  San  Rafael,  nr. 
Ciimanacoa,  Carn.  7831,  7833-4.  7844,  7871,  7920;  Cumanacoa.  M.C.Z. 
15715;  Est.  Sucre,  Hac.  :\Iirasol,  nr.  Latel,  Cam.  7960;  Est.  Sucre,  Elvecia, 
Mt.  Turumiquire,  1700  m.,  Carn.  7985;  Mt.  Turumiquire,  1730  m..  Cam. 
7997. 

Ecuador:  Banos-Canelos,  A.  M.  N.  H.  37863.    Boulenger  (1887,  Cat. 

Lizards  Brit.  Mus.  (2),  3,  p.  191)  records  it  as  agilis  from  Pallatanga,  5000 
ft.,  the  most  soutliern  locality  on  the  Pacific  side. 

Peru:  Ambiacu  P.  iHauxuell),  A.N.S.  9511-12;  no  locality  (TIauxwell), 
A.N.S.  9509-10.  The  de5crii)tion  of  cinctum.  Boulenger  {I.e.,  p.  190) 
records  it  from  Moyabamba,  Cayaria,  and  Puerto  del  Mairo. 

Gui.\na:  Surinam.  A.N.S.  9632-3,  U.S.N.M.  11042-3,  11048;  Paramaribo, 
U.S.N. M.  9681 :  British  Guiana.  Carn.  5370.  Tlie  description  of  mrina- 
Diensis.  liocourt  i/.r.i  fip;urcs  the  heads  of  three  Guiana  specimens  in  his 
pi.  22A,  f.  2;  22B,  f.  2;  22C.  f.  3. 

Brazil:  Cucuhy,  Rio  Negro,  U.S.N.M.  80688;  Santarem,  M.C.Z.  1160; 
Obidos,  M.C.Z.  1226;  Hyutaihau.  lower  Anuizon,  U.S.N.1M.  289.")0;  Lago 
Alcxi  (Thayer  Exped.)  A.N.S.  14409;  the  dcscrii)tions  of  hist ri<ifuf<  and 
nigropimctatvs  bv  Peters  (1877,  ]\Ion.  Ac.  Berlin,  p.  412);  Goyaz,  ^I.CZ. 
4249;  Rio  de  Janeiro,  :Sl.C.Z.  3323;  upper  Pernahyba,  A.N.S.  30683;  Santos 
to  Sao  Paulo,  A.N.S.  9508;  Sao  Paulo,  A.M.N.H.  7698;  Caxias,  near  Rio, 
I'.S.N.?^!.  (two);  Therezopolis,  U.S.N.]\I.  (two);  Chapada,  A.N.S.  12963, 
12965.  12967;  Lake  Galiiba-Mirim,  Field  9151 :  Urucum.  nr.  Corumba,  Field 
9186,  9221,  9225,  9236.  9244;  Sao  Antonio  de  Guapore,  Carn.  961. 

Bolivia:  Tumupasa,  A.M.N.H.  22460;  "interior",  A.M.N.H.  1680; 
Buenavista,  Mich.  60622,  63792,  60579-80;  Dept.  Sta.  Cruz,  Mich.  68100 
(four),  68101  (three),  68102  (three),  68103. 

"  South  America  ":  A.N.S.  9403. 

Variation  in  Mahuya  mabouya 

The  supranai<als.  The  exti-eiuc  conditions  arc:  Jamaica  and  the 
Bahamas,  no  cases  of  contact  known;  Guiana  and  the  Amazon  Valley,  all 
specimens  known  have  these  scales  in  contact.  Less  extreme  conditions  are: 
St.  Vincent  to  Trinidad,  15^  contact;  Mexico,  33%  contact;  St.  Martin  to 
Sta.  Lucia,  34%  contact;  eastern  Venezuela,  45%  contact;  Matto  Grosso, 
50%  contact;  southeastern  Brazil,  62%  contact;  Hispaniola  to  the  Virgins, 
69%  contact;  Central  America,  75%  contact;  Bolivia,  76%  contact;  western 
Venezuela,  92%  contact ;  Colombia,  98%  contact. 

The  prefrontals.   In  most  parts  of  the  range  these  are  rarely  in  contact, 
but  on  Sta.  Lucia  three  of  the  five  known  specimens  (60%),  and  in  Bolivia 
ten  out  of  seventeen  (app.  69%)  have  them  in  contact.   They  are  not  in 
contact  in  any  known  specimens  from  Mexico,  Guiana,  or  the  Amazon  " 
valley. 

The  parietals.  These  scales  are  in  contact  in  all  known  specimens  from 
Mexico,  from  Southeastern  Brazil,  and  from  Hispaniola  to  the  Virgins.  They 
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are  in  contact  in  only  9^r  of  the  Guiana  specimens  (Bocourt  1879,  \)\.  22B, 
f.  2)  and  in  only  20fc  of  the  Matto  Grosso  specimens  (Field  9151,  9221). 
Specimens  from  eastern  Venezuela  and  from  St.  Vincent  to  Trinidad  have 
50%  ])arietal  contact.  JOlsewhore  (Central  America,  the  other  Antilles, 
Colombia,  western  A'enezucla,  the  Amazon  valley,  and  Bolivia)  a  strong 
majority  have  the  parietals  in  contact. 

The  7iuc}tals.  The  nuchals  are  never  more  than  a  single  pair  anywhere 
on  the  mainland.  In  Sta.  Lucia  all  known  specimens  have  two  or  tliree. 
In  St.  Martin  71%  have  a  single  pair,  the  rest  having  two  or  three.  From 
Jamaica  and  the  Bahamas  to  the  Virgins  a  large  majority  have  more  than 
one  pair,  as  follows: 

one  two  three 

Bahamas    26%  75%  0 

Jamaica    G7<  iS'/c  45% 

Hispaniola  to  Vii^ins   14%  77%  9% 

The  supranodars.  Tlio-o  -cnlcs  arc  usually  four  in  number.  Three  are 
known  from  Mexico  (A.M.N.H.  19285,  4-3;  A.M.N.H.  19286,  3-3),  the 
Amazon  Valley  (tyjie  of  cinctiim  from  eastern  Peru,  3-3:  tyi>e  of  nigro- 
punctatus  from  Ecga,  3-3),  Bolivia  (Tumupasa,  A.M.N.H.  22460,  4-3; 
Buenavista.  Mich.  63792,  3-?).  Porto  Rico  (''sometimes  three"  Garman 
1887),  Mona-Porto  Rico-Culebra  (3-4  in  one  (if  seven  specimens.  Schmidt 
1920).  In  the  islands  from  St.  ^Martin  to  ^lartinicjue  some  73%  have  three 
sujiraoculars.  This  figure  is  derived  from  22  specimens  from  seven  different 
islands. 

St.  Martin:  five  with  3-3,  one  with  3-4,  one  with  4-4. 

Redonda:  one  with  4-4. 
Montserrat:  one  with  3-3. 
Guadeloupe:  four  with  3-3. 
Marie  Galante:  one  with  4-4. 

Dominica:  one  with  3-4,  one  with  4-4. 
Martinique:  four  with  3-3,  one  with  4-4. 
"  Guadeloupe  or  ^Martinique  ":  one  with  4-4. 

The  subocular.  The  ej'e  is  over  the  fifth,  the  sixth,  or,  very  rarely,  the 
seventh  labial.  Boulenger  (1894-6)  says  "over  sixth  or  seventh"  of  two 
Mona  specimens.  Carnegie  732().  from  El  I>imon,  Venezuela,  lias  the  eye 
over  the  sixth  on  the  left  side  and  over  the  seventh  on  the  riuiit.  IVters 
(1877)  states  that  in  the  two  types  of  bistridius  from  Para  the  subocular  is 
the  sixth  or  the  seventh  labial.  The  ])crcentage  having  the  eye  over  the 
fifth  labial  is  high  in  Mexico  (96%),  Colombia  (89%),  Bolivia  (86%),  and 
Central  America  (83%  ).  It  is  low  in  Matto  Grosso  (15%),  western  Vene- 
zuela (25%),  eastern  Brazil  (28%),  the  northern  Antilles  (29%),  and 
Guiana  (32%).   Elsewhere  the  ratio  is  more  nearly  even. 
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The  bodii  ■•^(■(ihs.  Thc.-e  range  from  27  to  34  loimitiidinal  rows.  M.C.Z. 
()()48a  and  .M.L'.Z.  6010.  both  from  Martiiiiriuc.  are  tlie  onh'  >;pcoimens 
known  with  27.  Only  a  sin^ie  ^^l)e(•imcn  with  34  scales  is  known  from  the 
mainland  (Field  9225  from  Matto  Grosso). 

under  30     30-32       over  32 

Mexico  and  Cent.  Amcr.  .  .•   539r         47' c  0 

S.  Amer.  and  Islands  to  Marie  Galante   21%         77%  1% 

Guadeloupe  to  Jamaica  and  Bahamas   4%        78%  24% 

Faint  traces  of  triple  keels  can  be  made  out  on  a  number  of  specimens 
from  Darien,  South  America,  and  the  southern  Antilles.  These  are  often 
so  faint  that  their  presence  or  absence  is  a  matter  of  opinion.  They  are 
perhaps  most  noticeable  in  specimens  from  Guiana. 

The  scales  from  chin  to  vent.  These  number  from  48-72.  The  main- 
land extremes  are  51-67,  and  are  found  in  Mexico  and  Central  America. 
The  lowest  scale  count,  48,  is  from  Jamaica  (U.S.N.M.  5759e).  On  this 
island  the  range  of  fifteen  specimen.s  is  48-60,  with  an  average  of  56.3. 
Other  low  averages  arc  from  Central  America  (nine  specimens,  range  51-60, 
average  66.5) ;  Colombia  (nine  specimens,  range  53-64,  average  58.3) ; 
eastern  Venezuela  (ten  specimens,  range  53-62,  average  56.6) ;  Guiana  (four 
specimens,  range  55-59,  average  56) ;  Amazon  valley  (nine  specimens,  range 
53-61,  average  56.6)  ;  Matto  Grosso  (eight  specimens,  range  52-62.  average 
57.35).  The  highest  connt.  72,  is  from  Dominica  (by  German  1887). 
Eiglitecn  specimens  from  this  i<hind  give  a  range  of  57-72,  and  an  average 
of  63.55.  The  liighest  averages  come  from  Dominica.  St,  Martin  (seven 
sjipecimens,  range  59-67,  average  63.7).  Sta.  Lucia  (five  specimens,  range 
59-69,  average  64.2),  and  Martinique  (four  specimens,  range  62-71,  average 
65.25). 

The  ancds.  U.S.N.M.  30619-20,  from  lower  Costa  Rica,  types  of  alliacea 
Cope,  were  described  as  having  enlarged  and  few  anals.  This  is  not  correct. 
They  do  not  differ  in  this  respect  from  other  mabouya.  All  mabouya  have 
the  median  anals  more  or  less  larger  than  the  lateral;  all  have  about  eight 
scales  bordering  the  vent  anteriorly.  In  some  the  median  scales  are  more 
enlarged  than  in  others,  but  this  has  no  useful  taxonomic  or  geographical 
significance  as  the  character  is  too  much  a  matter  of  opinion  to  be 
trustworthy. 

Proportions.    In  tlic  majorifv  uf  specimens  the  toes  overlap  when  the 

legs  are  appressed,  but  in  the  Barbados  specimens,  the  Montserrat  si)ecimen, 
U.S.N.M.  31528  from  Colima,  Carnegie  7920  from  Venezuela,  and  A.N.S. 
9514-5  from  St.  Martin  the  toes  fail  to  meet  or  just  touch.  The  Montserrat 
and  the  Venezuela  specimens  are  large,  wliile  the  others  are  small. 

The  tail  is  ordinarily  not  much  longer  than  the  head  and  body.  An 
especially  long  tailed  sjiccimen  is  M.C.Z.  15715,  from  Cumanacoa,  Venezuela, 
which  has  a  head  and  body  length  of  83  mm.,  tail  147  mm. 
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Coloration.  The  most  widespread  and  normal  pattern  is  that  of  a  dark 
lateral  stripe,  bordered  above  and  below  by  narrower  light  lines.  More  or 
less  dorsal  spotting  or  striping  may  occur,  and  is  often  more  pronounced  in 
adults  than  in  young.  The  normal  pattern  may  be  very  obscure,  especially 
in  old  individuals.  The  rather  small  types  of  lanceolata  from  Barbados 
have  a  very  obscure  and  almost  uniform  dark  color,  but  this  may  be  due 
to  preservation.  In  light  specimens  the  upper  light  line  may  be  in- 
distinguishable from  the  light  dorsum.  This  is  true  of  nearly  all  Mexican 
specimens,  and  also  of  most  specimens  from  the  lower  Amazon.  The  name 
unimargitmtn  (type  lost)  seems  to  have  been  based  on  a  Panamanian  speci- 
men with  this  coloration. 

Dark  marking  on  the  dorsum  may  take  the  form  of  dorsolateral  lines 
from  the  head  to  tlic  base  of  the  tail.  This  coloration  is  found  in  specimens 
from  southeastern  Brazil,  eastern  Costa  Rica,  and  the  northern  Antilles. 
Eight  specimens  from  the  stales  of  Kio  de  .laneiro  and  Sao  l^iulo  (more  or 
less  topotypes  of  (/(//V/.s)  include  two  with  well-mai'ked  dorsolateral  dark 
lines  (from  Rio  and  from  Santos-Sao  Pauk)),  two  with  faiiu  dark  lines 
(from  upper  Pernahyl)a  and  from  Sao  Paulo),  and  four  with  tiie  normal 
coloration  (from  Therezopolis  and  Caxias). 

Specimens  from  Colorado  Junction,  Guapiles,  Monteverde,  Zent,  low 
country"  (the  types  of  alliacea),  Talamanca,  Almirante,  and  Bocas  del 
Toro  show  dark  dorsolateral  lines.  Specimens  from  Punta  de  Pena  show 
traces  of  them.  Specimens  from  Guapiles,  Siquirres,  Sta.  Cecilia,  and 
Almirante  lack  these  lines.  Thus,  of  29  specimens  from  this  area,  approxi- 
mately 70%  have  the  dorsolateral  lines  well  developed. 

All  Antillean  specimens  of  mabouya  from  St.  Martin  north  have  dorso- 
lateral dark  lines.  In  some  the  stripe  is  absent  on  the  head  and  narrow  on 
the  body,  not  involving  the  two  middorsal  scale  rows,  and  is  similar  to  the 
mainland  coloration  of  this  type.  This  coloration  is  figured  by  Schmidt 
(1928,  f.  38A,  39).  In  some  the  stripe  extends  onto  the  head,  and  is  wider, 
involving  half  of  each  of  the  middorsal  scale  rows  (Schmidt  Lc,  f.  38B). 

The  narrow  dorsolateral  stripe  is  found  in  specimens  from  the  Bahamas, 
Jamaica,  Porto  Rico,  Hicacos  I.  near  Porto  Rico,  and  St.  Martin.  It  is 
present  in  the  type  of  fipilonota,  of  unknown  jn'ovcnance.  The  broad  dorso- 
lateral stripe  is  found  in  specimens  from  Hisi)aniola,  Mona,  Culebra,  Luis 
Pena  Key  near  Culebra,  St.  Thomas,  Buck  I.  near  St.  Thomas,  and  in  the 
type  of  scmitaeniutus  without  locality. 

A  synthesis  of  this  variation  indicates  that  the  first  and  most  obvious 
division  of  this  species  would  divide  it  into  two  groups:  one  for  the  Northern 
Antilles  {sloanii)  with  more  than  one  pair  of  nuchals,  and  with  dorsolateral 
dark  stripes ;  and  one  for  the  Southern  Antilles  and  the  mainland  (mabouya) 
with  one  pair  of  nuchals  or  without  dorsolateral  dark  stripes. 

Further  discussion  will  be  found  under  these  two  headings. 
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Mabuya  mabouya  mabouya  (Laceixxle). 

1788  Lacertus  Mabouya  Laoepede,  Hist.  A'at.  Quad.  Ovip.  2,  p.  378,  pi.  24,  chart, 
in  part. 

1788  LacerLus  auratus  Lacepcde,  t.c.,  p.  384,  pi.  25,  chart,  in  part  (not  Lacerla  aurata 

Linne) . 

1820  Scincus  cepedii  Merrem,  Vers.  Syst.  Amphib.,  p.  71  (substitute  name  for  cmratus 

Lacepede). 

1823  Scmcus  agilis  Raddi,  Mem.  Soc.  lt;il.  Mudeiui,  19,  IS,  p.  G2  (type?;  Rio  de 
Janeiro). 

1825  iicincus  bistriatus  Spix,  Spec.  Imov.  Lacert.  Bras.  p.  23,  pi.  26,  f.  1  (types  in 
Munich,  from  Para,  fide  Peters  1877,  Mon.  Ak.  Berlin,  p.  412). 

1825  S<: incus  riigropunctatus  Spix,  t.c.,  p.  24,  pi.  26,  f.  2  (type  in  Munich;  Ecg4 
L=Tefife]). 

1826  Mabuya  dominicensis  Fitzinger,  Neue  Class.  Rept.  p.  23  {nomen  nudum  or 
substitute  name  for  viahouya  Lacepcde). 

1831  Scincm  (TiLiqua)  acnea  Gray,  in  Griffitli  s  Cuvier's  Animal  Kingdom,  App.  p.  70 

(types  in  Brit.  Mus.,  "  Brazils  '.   Type  locality  stated  by  Gray  in  IsSs,  Ann. 

Nat.  Hist.  2,  p.  292,  to  be  "  West  Indies  ",  and  in  1846,  C)at.  Lusards  Brit.  Mus. 

p.  94,  to  be  "  W.l."  and  "  St.  Vincent's  "). 
1838  Tiliqua  macvlata  Gray,  Ann  Nat.  Hist.  2,  p.  289  (type  in  Brit.  Mus.  from 

Demerara). 

1838  Tiliqua  albolabris  Gray,  I.e.,  p.  292  (type  in  Brit.  Mus.   No  locality). 

18c.9  Eumta  s  ^i>ix)i  Duinci  il  .uid  Bihroii,  Erp.  Gen.  5,  p.  642  (substitute  name  for 

agilis,  bistriatus,  and  nigropunctatus) . 
18S9  Ewmeces  mabouia  Ehimeril  and  Bibron,  t.c.,  p.  646  (types  in  Paris.  Martinique 

and  Guadeloupe.    Not  intended  as  substitute  for  mabouya  Lacepede). 

1839  Sciiicus  laevigatus  Dunieril  and  Bibron,  t.c,  p.  646.    (MSS  nanic^  cited  in 
synonymy  of  mabouia  Dunieril  and  Bibron). 

1845  Copcr/lossum  cinctum  Tschudi,  Fauna  Peru.  Herp.,  p.  45,  pi.  3,  f.  2  (type?; 

from  iorested  reji;ions  of  Peru  [?  =  Orient e] ) . 
1857  Euprcpis  sunnamcnsis  Hallowell,  Proc.  .\c-ad.  Nat.  Sci.  Philadelphia  8,  1856, 

p.  154  (type  caimot  be  found.    Surinam) ;  Hallowell  1860,  Journ.  Acad.  Nat. 

Sci.  Philadelphia  (2),  11,  p.  SO,  pi.  4,  f.  2. 
1862  Mabuia  unimarginata  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  14,  p.  187  (type 

cannot  be  found.  Panama). 
1862  Mabuia  lanceolata  Cope,  l.c.  (types  U.S.N.M.  6041  (two  specimens),  from 

Barbados) . 

1875  Mabuia  alliacca  Cope,  Journ.  Acad.  Nat.  Sci.  Philadelphia  (2)  8.  p.  115,  pi.  6, 

f.  1  (low  country.  Costa  Rica,  Types  U.S.N .M.  30619-20). 
1879  Mabuya  metaUica  Bocourt,  Miss.  Sci.  Mex.  Rept.,  p.  4CK),  pi.  22B,  f.  1  (type  in 

Paris.  Martinique). 

1887  ^fnbnia  luciae  Garman,  Bull.  Essex  Inst.  19,  p.  51  (type  in  M.C.Z.,  from  Sta 

Lucia). 

1887  Mabuia  domvrUcana  Garman,  t.c.,  p.  52  (types  in  M.C.Z.,  from  Dominica). 
Type:  Not  known  to  be  in  existence. 

Type  locality:  The  Antilles  and  Sardinia.  Restricted  by  Latreille  (Hist. 
Nat.  Rept.  2,  p.  67,  1802)  to  the  Antilles.  Further  restricted  by  me  to  the 
Lesser  Antilles,  since  the  part  of  LacepMe's  Lacertus  mabouya  which 
refers  to  an  American  species  is  not  applicable  to  Virgin  Island  or  Greater 
Antillean  forms. 

Range:  From  St.  Martin  (intermediates  with  sloanii)  in  the  Lesser 

Antilles,  Colima  and  Vera  Cruz  in  Mexico,  south  to  Pallatanga  in  Ecuador 
in  the  Pacific  side .  to  Bolivia,  Matto  Grosso,  and  Sao  Paulo  on  the  Atlantic 
side.   Sea  level  to  6000  feet. 

Diagnosis:  No  auricular  denticles;  appressed  legs  overlapping  or  barely 
separated;  no  middorsal  stripe;  normally  four  suoraocularp,  the  anterior 
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small  aiKl  not  in  contact  with  tlie  frontal;  no  dctiuitc  dorsolateral  dark 
stripes;  two  frontoparietals;  normally  a  single  pair  of  nuchals;  scales  28-34, 

sometimes  with  traces  of  three  keels. 

Description:  For  the  range  of  variation  see  ''Variation  of  Mabuya 
mabouya  "  iantca) . 

Rcinarlcs:  The  ])()j)ulations  here  considered  under  the  single  heading  of 
Mabuya  mabouya  mabouya  are  numcnnis  antl  quite  diverge,  but  I  am  of 
the  opinion  that  none  is  worthy  of  siibspeciiic  rank.  Most  jn-evious  authors 
have  com(^  to  nearly  the  same  opinion  with  regard  to  mainland  groups,  but 
have  maintained  a  munber  of  insular  species. 

The  Central  American  forms  for  which  the  name  alliaaa  is  available 
might  be  considered  a  recognizable  race,  but  there  are  no  scale  characters, 
only  70/r  of  the  iJoi)ulation  show  the  color  characters,  and  the  same  colora- 
tion occurs  in  two  other  regions. 

The  Guiana  population  has  an  extraordinarily  low  percentage  of  parietal 
contact  and  a  high  percentage  of  supranasal  contact.  In  the  first  character 
it  is  closely  approached  by  the  animals  of  Matto  Grosso,  and  in  the  second 
it  is  equalled  or  closely  ai)i)roached  by  several  other  populations.  Several 
names  are  available,  the  oldest  being  maculata  1838. 

The  name  lanceolata  is  available  for  specimens  from  Barbados,  but  these 
do  not  seem  to  me  to  differ  in  any  signilBlcant  way  from  average  specimens, 
and  especially  they  do  not  differ  from  the  surrounding  populations  of  the 
Antilles  from  St.  Vincent  south  and  from  the  population  of  eastern 
Venezuela.  For  the  latter  the  older  name  aenea  is  available,  but  I  can  see 
no  reason  for  its  racial  recognition. 

The  islands  from  St.  Martin  to  Sta.  Lucia  support  a  number  of  odd 
variants.  Relatively  few  specimens  have  been  seen  or  recorded.  Sta.  Lucia 
specimens  differ  from  their  neighbors  and  agree  with  more  northern  speci- 
mens in  having  more  than  one  pair  of  nuchals.  They  also  differ  from  their 
neighbors  and  agree  with  Bolivian  specimens  in  having  a  fairly  high  per- 
centage (60)  of  prefrontal  contact.  The  name  luciae  is  available  but  I 
believe  it  would  be  wiser  not  to  use  it. 

The  presence  of  three  supraoculars  on  islands  from  St.  -Martin  to 
Martinique  might  justify  the  recognition  of  a  race.  The  name  agilis  would 
then  apply  to  the  rest.  I  do  not  make  this  distinction  because  of  the  small 
number  of  specimens  available,  because  the  variation  occurs  elsewhere,  and 
because  it  occurs  principally  on  St.  Martin,  Montserrat,  Guadeloupe,  and 
Martinique,  and  scarcely  at  all  on  Redonda.  ]\rarie  Galante,  or  Dominica, 
so  that  tlie  occurrence  is  somewhat  haphazard  in  range. 

The  Dominican  specimens  show  no  important  differences  in  themselves, 
and  I  see  no  reason  to  use  the  name  dominicana. 
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St.  Martin  specimens,  with  dorsolateral  dark  stripes,  29"^  witli  more 
than  one  pair  of  nucha  Is,  and  a  majority  with  three  supraoculars,  are 
anatomically  and  geouraphically  intermediate  between  the  specimens  to  the 
south  and  those  to  the  north.  The  more  northern  specimens  I  regard  as  a 
recognizable  race,  skxinii.  The  mure  southern  1  shall  here  consider  as  a 
single  race,  inabouya.    1  see  no  reason  to  name  the  St.  Martin  intermediates. 

Mabuya  mabouya  sloanii  (Daudin). 

1803  Srliicus  shuniu  Daudin.  Hist.  Xat.  Rept.  J,  p.  287.  pi.  55,  f.  2. 

1837  liuprepes  semiLaeniatus  Wiegniunn,  Arch.  iS'al.  p.  135  (type  in  Berlin,  Berlin 
5290,  not  seen,  no  locality). 

183S  Ettprepcs  spilonoliis  "\Vio<iniann,  I.e.  (typo  Berlin  3758,  not  seen,  no  locality). 

1838  I'ilic/iKi  richardi  Gray,  Ann.  Nat.  Hist.  2,  p.  292  (substitute  name  for  sloanii 
Daudin) . 

1862  Mabuia.  julgida  Cope,  Proc.  Acad.  Nat.  Sci.  Philadelphia  14,  p.  185  (Jamaica. 
Types  "  probably  exist  in  most  of  the  larger  museums'*.   A.N,S.  9404-9.  A.N5. 

13597-9,  U.S.N.M.  5759  (six  specimens),  and  a  specimen  in  Paris,  figured  by 
Bocourt  (Miss.  Sci.  Mex.  1879,  p.  403,  pi.  22B,  f.  4)  and  received  from  this 
Academy,  may  be  considered  types). 

1S62  Mahnid  ruprc^rcns  Cope.  I.e.,  p.  186  (St.  Thomas,  type  lost). 

1887  Mabuia  nilida  Garman,  Bull.  Essex  Inst.  19,  p.  51  (Porto  Rico  and  San  Do- 
mingo [sic],  types  in  M.C2.,  not  seen). 

Type:  In  Paris  Museum,  not  seen,  collected  by  Richard. 

Type  locality:  St.  Thomas,  Virgin  Islands  {fide  Dumeril  and  Bibron, 
Erp.  Gen.  1839,  5,  p.  639). 

Range:  Southern  Bahamas,  Hispaniola,  Jamaica,  Mona,  Porto  Rico,  and 
the  Virgin  Islands. 

Diagnosis:  A  race  of  Mahuya  mabouya  with  dark  dorsolateral  stripes; 
nearly  always  two  or  three  pairs  of  nuchals. 

Description:  For  range  of  variation  see  under  Mabuya  mabouya  (antca). 

Remarks:  The  specimens  here  considered  under  the  heading  of  Mabuya 
mabouya  sloanii  have  often  been  con.=;idei-ed  a?  members  of  three  different 
species.  The  amount  and  distribution  of  the  difference^  between  tlie  various 
island  population?  of  tlie  northern  Antilles  inclines  me  to  regard  them  not 
even  a?  >ub>iH'cics.  but  as  varieties. 

Specimens  from  Jamaica,  tlic  Bahamas,  Porto  Kico.  and  Ilicacos  have 
narrow  dor>ohiteral  stripes.  For  tliis  coloration  the  names  spilonota  (no 
locality j , (.Jamaica),  and  nitida  (Porto  Kican  sjiecimens)  arc  avail- 
able. S])ecimens  from  Hispaniola,  Mona,  Culcbra.  and  the  Virgins  have 
broad  dorsolateral  stripes.  For  this  coloration  the  names  sloanii  (St. 
Thomas),  scmitacniata  (no  locality),  and  nitida  (Hispaniolan  specimens) 
are  available.  Some  confusion  has  been  caused  by  the  notion  that  sloanii 
was  based  on  a  specimen  with  narrow  dorsolateral  stripes.  These  two  color 
phases  are  not  correlated  with  any  scale  differences,  and  their  distribution 
is  such  that  I  agree  with  Schmidt  (1928)  in  not  recognizing  them 
taxonomically. 
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It  has  been  suggested  that  Jainaican  specimens  might  be  separated  from 
those  from  Hispaniola  to  the  Virgins  as  follows: 

Jamaica:  siipranasals  separated;  miohals  three. 

Hisi)aniola  to  the  Virgins:  supranasals  in  contact;  nuchals  two. 

Actually,  this  diagnosis  fits  only  45 of  the  Jamaican  specimens,  and  only 
53%  of  those  from  the  other  islands.  The  few  l^.ihaman  specimens  seen 
have  separate  supranasals,  and  the  nuchals  are  1-2  in  one  specimen  and  2-2 
in  another.  Although  specimens  from  Jamaica  and  tlie  Bahamas  have 
separate  supranasals,  and  those  from  Hispaniola  to  the  Virgins  have  69/o 
supranasal  contact.  T  do  not  feel  that  this  scale  difference  is  quite  sufficient 
for  taxonomic  recognition. 

In  case  others  may  wish  to  maintain  races  in  this  area  the  following 
arrangement  and  names  can  be  applied: 

1.  Nari'ow  dorsal  stripes;  supranasal-  -oparatcd;  Jamaica  and  Bahamas. 
The  name  fulgidn  1802,  described  from  Jamaica,  is  to  be  preferred  to 
the  name  spilonota  1837,  of  unknown  provenance.  The  type  of 
spilonota  has  the  above  characters  and  three  nuchals,  an  arrangement 
in  "which  45%  of  the  Jamaican  specimens  agree,  but  the  indications 
are  that  3%  of  the  Porto  Rican  specimens  al<o  have  these  characters, 
so  that  it  is  by  no  means  certain  that  the  type  came  from  Jamaica. 

2.  Broad  dorsal  stri])es;  stiprana.-als  in  contact  in  69%;  Hispaniola, 
]\lona,  Culebra,  and  the  \'irgins.  For  this  form  the  oldest  name  is 
sloanii. 

3.  Specimens  from  Porto  Rico  and  Hicacos  agree  with  Jamaican  speci- 
mens in  color,  and  with  sloanii  in  supranasals.  They  are  thus  inter- 
mediates. Should  anyone  wish  to  name  them,  nitida  is  available  if 
the  name  be  restricted  to  Porto  Rican  specimens. 

Mabnjra  doraovittata  G)pe. 

1S62  Mahuia  dorsovillala  Cope,  Proc.  Acad.  Xat.  Sci.  Philadelphia  14,  p.  350. 
1884  Mabuya  joberti  Thoiiiiuot,  Bull.  Soc.  Philoiu.  (7),  8,  p.  148  (type  not  seen, 

probably  in  Paris.  Itatiaha,  Braail). 
1886  Mabuia  tdialatiiia  Boettger,  Zeitsch.  Naturw.  58,  4,  p.  227  (type  not  seen,  in 

IVankfoit.   Paraguay) . 

Type:  U.S.N.M.  5405,  collected  by  the  Paraguay  expedition  under  Capt. 
Page. 

Type  locality:  Paraguay. 

Range:  Brazil  (from  State  of  Rio  de  Janeiro  south),  Uruguay,  Paraguay, 
and  Argentina. 

Didiiuofiis:  A  long-leuged.  long-tailed  Mabuya;  nearly  always  with  a 
midilorsal  dark  stripe  and  three  supraoculars;  light  stripes  narrow  and  vivid. 

Descri])tion:  (drawn  uji  from  12  specimens  examined)  U.S.K.M.  5405 
Paraguav,  tvpe:  A.M.N.H.  2304G-8  Ito  Itatvia.  Serro  do  Itatvia.  Brazil; 
A.:\1.'N.H.  5"7oO  Sao  Paulo,  Brazil;  U.S.N.:\i.  12352  Uruguay;  A.M.N.H. 
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17025  Buenos  Aires.  Ar<veiitina;  IVI.C.Z.  15893-.')  Las  ITcras,  :\rondnza, 
Argentina.  Also  from  5  specimens  mentioned  in  literature:  3  ty])es  of 
joberti  from  Itatiaha,  Brazil ;  a  specimen  from  Montevideo,  Uruguay,  figured 
by  Bocourt  in  1879  (Miss.  Sci.  Mex.,  p.  407,  pi.  22c,  f.  2);  the  type  of 
tetrataenid  from  Para<iuay. 

The  supranasals  are  in  contact  in  the  specimens  seen  except  for  3  from 
Itatyia.  They  are  in  contact,  as  far  as  the  descriptions  go,  in  all  except  the 
types  of  joberti  from  Itatiaha.  (As  far  as  I  can  make  out,  the  locality  thus 
variously  spelled  is  Mt.  Ttaiiaya.  altimdc  9199  feet,  on  the  boundary  line 
where  the  States  of  Rio  de  Janeiro,  jMina?  Geraes,  and  Sfio  Paulo  meet). 

The  jjrefrontals  are  separate  in  all  except  A.INI.N.H.  5750  from  Sao 
Paulo,  in  which  some  abnormality  or  accident  seems  to  have  taken  place. 

The  frontoparietals  are  two  in  all  specimens.  The  parietals  are  in 
contact  in  all  except  two:  A.M.N. H.  23046  from  Itatyia,  and  A.M.N.H. 
17025  fi'nin  Buenos  Aii-cs.  The  nuchals  are  a  sin<rle  pair  in  all,  except  for: 
A.M.N. II.  23048  from  Itatyia,  which  has  two  nuchals  on  the  left  side  and 
one  on  the  right;  and  the  types  of  joberti  from  Itatiaha,  which  are  said  to 
have  one  or  two  nuchals. 

The  supraoculars  are  three  in  all,  except  for  A.M.N.H.  23046  which  has 
three  on  the  left  side  and  four  on  the  right,  the  anterior  one  on  the  sight 
side  being  in  contact  with  the  frontal. 

The  eye  is  over  the  5th  labial  in  9  of  the  specimens  examined.  It  is  over 
the  6th  labial  in  the  type,  and  in  U.S.N.M.  73514  from  Argentina.  It  is 
over  the  5th  on  the  left  si^lr  and  the  4th  on  the  right  side  in  M.C.Z.  15894 
from  Mendoza  Province.  In  Bocourt's  specimen  from  Montevideo,  and  in 
the  ty]ie  of  tctratacvui  fioni  Pai  asiuay  it  was  over  the  5th.  The  description 
of  joberti  does  not  mention  this  character. 

The  scale  rows  number  28  in  the  type  of  tetrataenia  and  in  A.M.N.H. 
17025  from  Buenos  Aires.  Tlicv  are  29  in  U.S.N.M.  73514  from  Ar<ientina; 
30  in  the  type,  in  U.S.N.M.  12325  from  Urufiuay,  and  in  M.C.Z.  15893  from 
Mendoza;  32  in  M.C.Z.  15894-5  from  Mendoza.  Joberti  was  described  as 
having  28-30,  and  tetrataenia  as  28. 

The  type  has  59  scales  between  chin  and  vent.  The  Mendoza  series  in 
the  M.C.Z.  has  56,  63,  68.    U.S.N.M.  73514  from  Argentina  has  65. 

The  coloration  is  described  from  ?kI.C.Z.  15894  from  Mendoza  Province. 
Dorsal  background  brown;  a  narrow  middorsal  dark  stripe  to  level  of 
sacrum;  a  dark  stripe  from  upper  eyelid,  covering  one  scale  row  and  the 
halves  of  the  adjacent  rows,  fusing  on  the  tail  into  a  middorsal  caudal  stripe; 
below  this  a  narrow  white  stripe  continuing  onto  tail;  below  this  a  dark 
stripe  on  the  sides,  coverino;  one  scale  row  and  the  halves  of  the  adjacent 
rows,  continuing  onto  tail;  below  this  a  narrow  white  stripe;  below  this  a 
dark  stripe,  one  scale  wide  from  lower  jaw  to  base  of  tail.  A.M.N.H.  l7025 
from  Buenos  Aires  has  no  color  markings  above  the  dark  stripe  on  the 
sides,  and  thus  resembles  M.  mabouya  in  color,  save  for  the  narrowness  and 
vividness  of  the  remaining  stripes.  A.]\I.N.H.  5750  from  Sao  Paulo  likewise 
lacks  the  dorsal  dark  stripes,  but  the  upper  white  stripe  is  vivid  and  a  single 
scale  wide.  M.C.Z.  15895  has  the  general  "color  rather  dark  and  the 
middorsal  stripe  cannot  be  made  out. 

Various  measurements  follow:  ' 


Copyrighted  matarral 


1935]  NATURAL  SCIENCES  OF  PHILADEI^HIA  549 

8]»tciiiieu  hc;id  and  body      tail  locality 

U.S.N.i\l.  12325    60  76  Uruguay 

M.C.Z.     15894    75  108  Mendoza 

AM.X.II.  17025    70  145  Buenos  Aires 

A.MJS.H.  5750    61  118  Sao  Paulo 


Remarks:  M.  dorsovittata  occurs  with  M,  mahouya  in  the  Brazilian 
States  of  Rio  de  Janeiro  and  Sao  Paulo,  and  with  frenata  in  Paraguay  and 

in  Argentina.  Length  of  tail,  color,  and  supraocular  count  are  variable  in 
both  specie^:.  No  specimens  of  vutbouya  have  a  tail  as  long  as  some  dorso- 
vittata, but  the  ratios  of  head  and  body  length  to  tail  length  overlap.  With 
sufiScient  attention  to  detail  they  can  always  be  told  apart  by  color.  Speci- 
mens of  dorsovittata  with  four  supraoculars  can  be  separated  from  mahouya 
witli  four  lu'causc  tlic  fornicr  socni  to  have  the  anterior  one  trianunlar  and 
in  contact  witli  tlic  iVoiital.  wiiilc  maboiii/a  has  this  >cale  Pi)lint-likc  and 
well  scpai'atcd  from  the  frontal.  When  the  supraoculars  are  tla'ec_.  this 
charactrr  cannot  be  used,  as  the  two  are  exactly  alike  in  it.  Three  supra- 
oculars occur  very  rarely  in  southern  ,1/.  ni(d)ouya.  Dc-pite  the  variability, 
I  consider  the  two  as  distinct  species.  In  fact,  I  I'eel  that  the  nearest 
relative  of  dorsovittata  is  not  an\-  lonn  of  in(d)Ovya,  but  the  species  which 
I  am  describing  from  ]\Iatto  Grosso  and  liulivia.  This  has  a  long  tail,  a 
middorsal  dark  stripe,  and  while  it  has  four  supraoculars,  the  anterior  is 
usually  in  full  contact  with  the  frontal. 

It  may  be  remembered  that  specimens  from  Itatiaya  have  the  supra- 
nasals  separate,  while  the  rest  have  these  scales  in  contact.  This  character 
is  very  variable  in  American  Mahuya,  and  entirely  too  few  specimens  have 
been  examined  to  make  any  decisions  at  this  time,  but  it  is  possible  that 
eventually  a  northern  race,  M.  dorsovittata  joberti,  may  be  recognizable 
on  the  basis  of  this  character. 

Besides  the  localities  already  mentioned,  Boulenger  (1887,  Cat.  Lizards 
Brit.  ]\Ius.  Xat.  Hist.  (2),  3,  u.  192)  records  4  specimens  from  San  Lorenzo, 
Rio  Grande  do  Sul,  Brazil. 

Boulenucr  i/.r.)  considers  that  Euprcpis  \M(d>>da)  I'lrgaiiw  Peters  1874 
(Mon.  Beilin  Ak.,  p.  621)  from  "  ?  Australian  Islands  "  is  a  synonym  of 
dorsovittata.  Boulenger  says  that  he  examined  the  type.  I  record  his 
statement  without  comment. 

Mabuya  guaporicola,  sp.  nov. 

Type:  Carnegie  Mus.  962,  collected  by  Haseman,  June  29,  1909. 

Type  locality:  Headwaters  of  Rio  Guapore  in  Western  Matto  Grosso. 
^lorc  specifically  near  Bastos  Farm  on  Rio  Alegre  (where  Haseman  was  on 
Jime  28,  and  whence  he  went  downstream  to  the  Guapore)  which  is  above 

and  not  far  from  Villa  Bella  de  ^Vlatto  Grosso. 

Range:  Known  from  type  locality  and  from  Dept.  Sta.  Cruz,  Bolivia. 
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Diagnosis:  A  short-legged,  long-tailed  Mabuya,  pale  with  numerous 
dark  stripes  anteriorly. 

Description:  Drawn  from  the  type  and  from  Univ.  Mich.  68099  from 
Sta.  Cruz.  Supranasals  in  contact ;  prefrontals  separate ;  two  frontoparietals; 

one  pair  of  nuclials;  four  supraoculars,  anterior  broadly  in  contact  with 
frontal  in  type,  anterior  barely  in  fontact  on  riclit  in  Mioli.  68099  and  just 
missing  on  left;  eye  over  fourth  labial  on  left  side  and  fifth  on  right  in  type, 
over  fifth  on  left  and  fourth  on  right  in  Mich.  68099;  scales  30  in  type,  32 
in  ^lich.  68099,  smooth  in  both;  57  scales  from  chin  to  vent  in  type,  68  in 
!Mieh.  68099;  yellowish  brown.  li<;hter  below;  nine  dark  .^^tripes  at  level  of 
axilla,  five  on  tail;  in  type  a  middorsal  dark  line  from  level  of  axilla  to  level 
reached  by  tips  of  appressed  fingers;  a  narrow  dark  line  on  tips  of  two 
adjacent  scale  rows  from  eyelid  to  base  of  tail  where  they  fuse  and  form  a 
middorsal  line  on  tail;  a  lateral  bi*own  stripe,  outlined  with  black,  from 
snout  through  eye  and  tlience  on  one  scale  row  and  the  adjacent  halves  of 
two  others  onto  tail:  a  light  sti'ipc  ironi  liii  onto  tail  on  the  halves  of  two 
adjacent  scale  rows,  bordered  below  by  a  narrow  dark  line  from  axilla  to 
groin  and  onto  tail;  below  this  light;  in  the  region  of  the  axilla  a  lowermost 
dark  line.  In  Mich.  58099  there  is  only  a  faint  trace  of  the  middorsal  dark 
line,  and  tlie  lowermost  dark  line  extends  from  axilla  to  groin.  Lentrth  of 
type  190  nnn.,  tail  120.  arm  12,  leg  19.  axilla  to  groin  40.  gaj)  between 
api)rcssed  toes  9  mm.;  Mich.  68099  length  265  mm.,  tail  167,  gap  between 
appressed  toes  equals  8  scales. 

Remarks:  This  is  a  very  distinct  form.  In  number  of  stripes  and  in 
shortness  of  legs  it  somewhat  resembles  lineolata  from  Hispaniola.  In 
length  of  tail  and  somewhat  in  coloration  it  has  possible  affinities  with 
dorsovittata.  It  occurs  with  frenata  frenata  and  mabouya  mabouya  but  is 
vcr>*  different  from  either. 

Mabuya  Hneolata  Xoblc  and  Hasslcr. 

WoS  Mabuya  lineolata  Noble  and  Hassler,  Amer.  Mus.  Novitates  652,  p.  16. 
TiiiH  :  .\.M.N.H.  42145,  collected  Jan.  8,  1930,  by  W.  G.  Hassler. 
Type  locality:  Monte  Cristi,  Dominican  Republic,  Hispaniola. 
Range:  Known  only  from  type  locality. 

Diagnosis:  A  short-legged  Mabuya;  26  scale  rows;  yellow,  with  ten  black 
stripes  and  blue  tail;  two  frontoparietals;  anterior  supraocular  not  in  contact 
with  frontal. 

Description:  The  type  and  two  paratypes  have  been  seen  (A.M.N.H. 
42145,  51765-6).  Supranasals  in  contact;  prefrontals  separated;  two  fronto- 
parietals; parictals  in  contact;  one  pair  of  nuchals;  four  supraoculars, 
anterior  triangular  but  not  in  contact  with  frontal;  eye  over  fifth  labial  (on 
the  right  side  of  the  type  this  scale  is  divided  vertically  in  two) ;  scales  26, 
smooth;  appressed  legs  separated  by  the  length  of  the  hind  leg  or  more; 
"dorsal  surfa((  of  the  head,  ])ody  and  tail  (in  alcohol)  striped,  a  ground 
tone  of  gray  divided  on  the  dorsal  surface  by  ten  con^jiicuous  stripes  of  dark 
brown,  the  two  most  ventral  stripes  on  each  side,  about  half  the  width  of 
the  two  stripes  immediately  dorsal  to  them  on  either  side;  the  latter  extend- 
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ing  from  the  region  of  tlie  eyes  the  whole  length  of  the  body  and  well  on  to 
the  tail;  the  dark  stripes  not  co-equal  in  width  to  a  scale  but  extending 
through  the  middle  or  the  lateral  portion  of  each  scale.  Ventral  surface  a 
uniform  grayish  tint  except  on  the  tail  where  the  two  most  ventral  strips 
on  the  side  of  the  body  have  converged  to  form  two  barely  defined  stripes 
on  either  side  of  the  midline  of  the  tail;  "  51765  "  differs  from  the  two  adults 
in  the  series  by  having  a  striiie  on  either  side  of  the  body  in  addition  to  the 
ten  stripes  of  dark  brown  found  in  the  adults.  There  is  also  some  indica- 
tion of  five  other  longitudinal  stripes  of  brown  along  the  ventral  surface  of 
the  i)elly  "  in  life  the  dark  stripes  wTrc  nearly  black  while  the  light  ones 
were  lemon-yellow,  changing  into  bluish  at  the  tail-base.  The  tail  was 
blue  " ;  Snout  to  vent  of  type,  69  mm. 

R(  nKtrhs:  This  remarkably  distinct  form,  which  is  found  on  Hisjianiola 
along  Willi  a  form  of  the  M.  indbonjd  series,  shows  so  little  similarity  to  any 
other  American  species  that  very  little  can  be  said  about  it.  In  shortness  of 
legs,  and  in  some  features  of  the  coloration,  it  resembles  M.  guaporicola. 
At  least,  it  is  much  more  like  that  species  than  it  is  like  M.  mabouya  sloanii 
which  occurs  with  it  on  Hisjianiola.  In  spite  of  all  the  collecting  that  has 
recently  been  done  on  this  island,  only  four  specimens  of  Mahuya  have  been 
taken ;  three  of  lineolata  and  one  of  sloanii,  and  the  specimen  of  sloanii  was 
taken  before  1887. 

Mabuya  frenata  frenata  (Cope). 

18^  Emnrn  jrennta  Cope,  Pror.  Acad.  Nat.  Sci.  Philadelphia  14,  p.  187. 

1870  Eunii  n  s  (Mabouya)  Xulh  n  ri  StoinilachiKM-.  Sitz.  Ak.  Wiss.  Wien  62, 1,  p.  330, 

pi.  3,  f.  -1  (types  not  seen,  i)rol)ably  in  Vienna.  Brazil). 

Type:  r.S.X.M.  585.")  (three  spc(>imens)  and  A.N.S.  9395. 
Tiipc  locdlif ]i:  Pai'aunay  l{i\'cr  v.-illcw  Parauuay. 
lidtuii  :  Bolivia.  Maito  (iros-o.  Paraguay,  Argentina.  ('Iiil(\ 
Dicujno.sis:  Similar  to  ni<iboin/a  mabouya  in  color;  differing  in  having  a 
single  frontoparietal  and  a  broader  frontal. 

Description:  Drawn  up  from  32  specimens,  as  follows: 

Bolivia:  Riberalta,  Rio  Beni,  Mich.  03794;  Ixiamus,  A.^l.N.H.  22454; 
Reves,  U.S.N.M.  84236;  Tiraque,  Mich.  68095;  Buenavista,  Field  16166, 
A.M.N.H.  37815,  iVlich.  63793.  Mich.  60581;  Dept.  Sta.  Cruz,  Mich.  68096-7; 
Dept.  Cochabamba.  Mich.  68093  (2  spec). 

Matto  Chosso:  ChaiKula.  M.C.Z.  28()79.  A.N.S.  12958-()2.  A.N.S.  12964, 
A.N.S.  12966,  A.N.S.  12968;  Descalvados,  Field  9128,  Field  10820-1. 

Pabaguay:  Yhu,  M.C.Z.  34227;  Paraguay  R.  valley,  U.S.N.M.  5855  (3 
spec),  U.S.N.M.  5850,  A.N.S.  9:m. 

Aroextixa:  Patagonia.  A.^l.X.ll.  17026. 

Chile:  Tolhuaca,  Prov.  Cautin.  Field  9958. 

Additional  information  has  been  derived  from  the  descrii)tion  of  the  three 
types  of  nattercri:  from  a  figure  of  Bocourt  (]\Iiss.  Sci.  Mex.  1879,  p.  404, 
pi.  22c.  f.  6,  6at;  from  i'i'i)orts  of  four  specimens  by  l^oulenger  (1887,  Cat. 
Liz.  Brit.  ]Mus.  (2j,  3,  p.  194);  and  from  a  report  by  Boettger  (1885,  Zeit. 
Naturw.  58,  4,  p.  228) . 
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The  supranasals  are  in  contact  in  all;  the  i)relrontals  arc  sepaiate  in  all 
except  A.N.S.  9395  and  Field  10820;  the  frontoparietals  are  fused  in 
all  (naturally,  since  this  is  the  one  important  character  sefiarating  frenata 
from  tn(ihouya) ;  the  jiariotal?;  are  in  contact  in  all;  the  nuchals  are  normally 
a  siniilc  pair  (tlio>o  of  the  two  siflo?  arc  fii>ed  in  Field  9128,  the  left  nuchal 
is  absent  in  Alich.  63794,  there  are  two  on  the  left  sido  in  Mich.  68096,  and 
two  on  the  right  in  Mich.  68093b,  while  Boulenger  says  "  sometimes  two  " 
in  reference  to  four  specimens  from  Brazil,  Paraguay,  and  Argentina) ;  the 
supr.uH  ulars  are  four  in  twelve  Alatto  Grosso  specimens  except  for  A.N.S. 
129,39  uiiicli  has  three  on  the  right  side;  four  in  specimens  from  Parnguay, 
Argentina,  and  Chile,  except  for  one  reported  from  Paraguay  by  Boettger 
and  for  U.S.N.!M.  5955c  from  Paraguay,  both  of  which  have  3-3;  three 
supraoculars  predominate  in  Bolivia,  13  sides  having  three  against  11  sides 
witli  four  (northern  specimens  usually  have  four,  Sta.  Cruz  specimens  about 
equally  three  or  four,  Cochabamba  specimens  have  three).  The  eye  is  over 
tlie  sixth  labial  in  the  majority  of  specimens  (about  86^),  and  about 
equally  over  the  fifth  or  the  seventh  in  the  remainder.  The  scales  occa- 
sionally show  traces  of  three  faint  keels;  are  in  30-32  rows,  almost  75% 
having  30.  The  ventral  scales  number  from  52-61,  the  average  of  sixteen 
being  57.2.  The  coloration  is  similar  to  mabouya  mabouya:  a  dark  lateral 
band  bordered  above  and  below  by  narrow  light  lines;  dorsum  occasionally 
marked  b>  -pots  or  streaks,  with  some  tendency  to  the  formation  of  dorso- 
lateral daik  lines;  light  lines  sometimes  very  faint  or  absent;  the  young 
more  brightly  marked  and  with  less  dark  tm  the  dorsum  (the  types  of 
nattereri  had  the  "  back  with  3-5  rows  of  flecks,  of  which  the  inner  some- 
times unite  into  stripes  ") . 

Remarks:  liesides  tlie  localities  whence  1  have  seen  specimens  Boulenger 
(1887)  recorils  it  from  Candelai'ia,  Prov.  ]\Iisiones.  Argentina. 

The  form  just  described  occurs  with  mabouya  mabouya  over  large  areas 
of  Matto  Grosso  and  of  Bolivia.  The  coloration  is  identical  and  they  are 
similar  in  size  and  in  proportions.  There  seems  to  be  no  habitat  difference, 
at  least  frenata  occurs  in  the  grassland  at  Reyes,  and  in  the  forest  at 
Ixiamus,  while  mabouya  mabouya  has  been  taken  in  the  forest  at  Tumupasa, 
near  the  other  two  localities.  Both  occur  at  Chapada  and  along  the 
Paraguay  and  the  Guapore  rivers. 

The  frontal  is  narrower  in  all  specimens  with  two  frontoparietals  except 
for  Mich.  60580  from  Buenavista,  Bolivia,  and  this  has  a  number  of 
abnormalities  of  the  head  scales.  There  are  a  number  of  other  scale 
characters  whose  distribution  in  the  two  types  is  interesting.  In  all  frenata 
the  supranasals  are  in  contact.  The  situation  i<  variable  in  malnntya,  in 
Matto  Grosso  50%  have  them  in  contact,  in  Bolivia  76%.  Prefrontal 
contact  is  present  in  10%  of  Matto  Grosso  frenata,  and  is  not  known  in 
Bolivian  frenata.  In  Alatto  Grosso  20%  of  the  mabouya  have  prefrontal 
contact,  in  Bolivia  59%.  All  frenata  have  the  parietals  in  contact;  20% 
of  the  !Matto  Grosso  mabouya  have  parietal  contact,  and  70''r  of  the 
Bolivian  mabouya.   In  4%  of  the  Matto  Grosso  frenata  there  are  three 
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supraocular:?;  in  Bolivia  5¥ (  have  three  supraocuUirs.  No  Matto  (jrosso 
mabouija  and  only  <o'/(  of  the  liolivian  mabouya  have  three  r-U])i'a(ic\ilars. 
The  eye  i^  over  the  fifth  labial  in  no  Matto  (Iros.so  jrinata,  m  12.5% 
Bolivian  frcncita,  in  15 -/c  ^latto  Grosr^o  mabouya,  and  in  88 /c  Bolivian 
mabouya.  Thirty  scale  rows  are  present  in  about  82%  Matto  Grosso 
jrenata  and  about  22%  ]Matto  Grosso  mabouya. 

In  most  of  these  characters  jrenata  and  mabouya  vary  in  the  same 
direction  as  one  goes  from  Matto  Grosso  into  Bolivia.  This  is  true  for 
subocular  and  for  supraocular.  For  supranasal  and  for  parietal  contact 
Bolivian  mabouya  is  closer  to  jrenata  than  is  Matto  Grosso  mabouya.  In 
prefrontal  contact  this  trend  is  completely  reversed,  as  the  scales  are  less 
frequently  in  contact  in  Bolivian  jrenata,  and  much  more  frequently  in 
contact  in  Bolivian  mabouya. 

The  foregoing  facts  incline  me  to  think  that  we  have  to  deal  with  two 
distinct  species,  although  they  are  so  much  alike  that  the  frontoparietals 
offer  the  one  sure  means  of  distinguishing  them. 

The  tendency  to  three  supraoculars  in  Bolivia,  together  with  features  of 
coloration  and  proportions,  leads  me  to  suggest  that  an  interior  Bolivian  race 
of  jrenata  be  recognized.   The  details  concerning  it  will  immediately  follow. 

Mabuya  frenata  cochabambae,  sp.  nov. 

Tyve:  Mus.  Zool.  U.  :\lieh.  G8094a. 
Type  locality:  Pocona.  Dej)!.  Coehahamba,  Bolivia. 
Range:  Known  only  from  type  locality  and  from  Dept.  Sta.  Cruz, 
Bolivia. 

Diagnosis:  Sniilar  to  -V.  jroiaia  jrenata,  but  with  more  marked  dorsal 
dark  striping  (usually  a  median  dark  stripe);  three  supraoculars;  shorter 
legs. 

Description:  Drawn  up  from  Mich.  68094  (four  specimens)  fromPocona, 
and  from  Mich.  08098  from  Dept.  Sta.  Cruz. 

Supranasals  in  contact  except  in  G8094a;  prefrontals  separate  in  all; 
frontoparietals  single;  parietals  in  contact;  nuchals  1-1;  supraoculars  3; 
eye  over  sixth  labial  except  in  68094b,  where  it  is  over  the  fifth  on  the  rip,ht 
side,  and  in  G8094('  wlierc  it  i>  over  the  fifth  on  both  sides;  scales  31  in  G8094a 
and  68094d.  32  in  680941).  30  in  68094c  and  68098;  ventrals  64  in  68094a.  66 
in  68094b  and  68098,  60  in  68094c  and  68094d;  aijpressed  toes  well  separated 
in  68094a  and  68094b,  just  missing  in  68098,  touching  in  68094c  and  68094d; 
coloration  of  a  dark  lateral  stripe  covering  two  scale  rows  and  two  half 
rows;  a  narrow  light  stripe  above  and  below  the  dark  lateral  stripe;  a  dark 
dorsolateral  stripe  above  upper  lijrht  line  from  liind  end  of  eyelid  to  ba-e  of 
tail;  dorsal  I'euion  with  three  dai-k  lines  (tips  of  all  scales  dark)  in  68098; 
68094d  similar  but  median  dark  stripe  more  emphasized;  68094a  and  68094c 
with  a  single  median  dark  stripe;  68094b  with  a  vague  median  dark  stripe. 
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Remarks:  The  variability  of  this  form  can  be  seen  from  tlie  description. 
Its  relationships  are  evidently  with  BoUvian  frenata,  which  has  a  liigh 
percentage  of  specimens  with  three  supraoculars.  The  specimen  68094a  is 
the  most  different  from  frenata,  while  the  specimen  68098  is  the  most  similar. 
There  is  a  superficial  resemblance  to  dorsovittata,  in  which,  however,  the 
frontoparietals  are  double,  and  in  which  the  two  dorsolateral  dark  lines  fuse 
to  a  middorsal  caudal  stripe. 

Mabuya  deserticola,  sp.  nov. 

1930  Mabuya  nigropalmata  Burt  and  Burt,  Proc.  U.  S.  Nat.  Mus.  78,  6,  p.  42  (not 
of  Anderaaon  1918). 

Type:  U.S.N.M.  13826,  collected  by  Dr.  W.  H.  Jones,  Sept.  28,  1883. 
Type  locality:  Mollendo,  Peru. 

Range:  Known  only  from  type  locality. 

Diagnosis:  Similar  in  scalation  to  Mabuya  frenata,  but  quite  different 
in  color ;  dark,  with  three  light  stripes. 

Description:  Supranasal*  separate;  prefrontals  separate;  one  fronto- 
parietal; parietals  in  contact;  one  pair  of  nnclials;  four  supraoculars,  an- 
terior small;  eye  over  fifth  labial;  29  rows  of  smooth  scales;  62  scales  from 
chin  to  vent;  dark  olive  above,  light  below;  a  median  narrow  light  stripe, 
and  a  similar  dorsolateral  stripe;  length  of  head  and  body  42  mm.,  tail 
injured. 

Remarks:  This  is  the  only  specimen  of  Mabuya  seen  or  reported  from 
the  desert  area  of  the  west  coast.  Tf  cannot  be  called  frenata  because  of 
coloration,  nor  can  it  be  called  nigropahuata  because  of  scalation.  In  scala- 
tion it  is  similar  to  M,  frenata  except  that  all  frenata  have  the  supranasals 
in  contact,  and  the  eye  is  almost  always  over  the  sixth  labial.  A  sino:le 
specimen  of  typical  frenata  has  been  seen  from  west  of  tlie  Antics  in  the 
birch  forc-r  roirion  (Prov.  Cantin.  Chile).  M.  vuihoin/a  is  known  to  occur 
in  the  rain  foi'c-t  on  the  we-=t  coast  of  Colombia  and  lu'uador.  It  is  a  pity 
to  liave  to  (U'scribe  a  species  on  a  single  small  >i)ecimen.  but  the  specimen 
cannot  be  jilaccfl  with  any  known  species,  and  is  tlic  only  i-ejiresentativo  of 
the  genus  west  of  the  Ande>  between  latitudes  3  and  37  south.  It  is  prob- 
ably closest  to  M.  frenata. 

Mabuya  nigropalmata  Andersson. 

191S  Mabvia  nic/roixihnala  AinUMs.son,  Ark.  Zool.  11,  16,  p.  8. 

Type:  Five  si)eciniens  in  Stockholm,  not  seen,  collected  by  A.  Roman 
(1,  Brazil),  and  N.  Holmgren  (4,  Bolivia). 

Type  locality:  Rio  Curuca,  Brazil  |  western  Amazonas.  a  tributary  of 
the  Javary  near  its  junction  witli  the  ?^Iaranon.  alt.  app.  500']  ;  San  Fermin, 
N.  W.  Bolivia,  forest  district  [near  Peruvian  border,  alt.  app.  5000']. 

Range:  Known  only  from  the  two  tyi^e  localities  and  from  ^It.  Turumi- 
quire,  N.  E.  Venezuela,  at  altitudes  of  5400-7200'. 
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Diagnosis:  A  lon^-legged  Mabuya  with  one  frontoparietal;  prefrontals- 
broadly  in  fontact:  2-5  (usually  3)  pairs  of  nuchals;  28-32  (usually  30) 
scale  rows;  a  light  middorsal  stripe. 

Dr.^rripfi'on  (drawn  np  from  26  specinion?.  A.M.N.H.  29314-5,  A.M.N.H. 
29318,  A.M.N.H.  37882;  Field  Museum  1779()-7.  17798  a-c.  17799  a-e,  from 
Mt.  Turumiquire  at  6000  feet;  Carnegie  Mn.s.  7978.  7986-94,  7982,  and 
7995,  from  Mt.  Turumiquire  at  altitudes  of  1650,  1700,  1750,  and  2200 
meters  respectively) :  The  supranasals  are  separated  in  all  but  two  speci- 
mens (Carnegie  7978,  7989) ;  the  prefrontals  meet  in  a  broad  suture  in  all; 
all  have  a  single  frontoparietal;  the  parietals  are  in  contact  in  all;  the 
nuchals  are  from  two  to  five,  a  single  specimen  (Field  17799  c)  has  two  on 
both  sides,  13  have  3-3,  and  two  (Carnegie  7987  and  Field  17798  c)  have 
4-4;  ten  specimens  have  the  two  sides  of  the  head  different;  of  the  52  sides 
counted,  2  have  two  nuchals,  33  have  three,  14  have  four,  and  3  have  five; 
the  supraoculars  are  four  in  all,  the  anterior  being  triangular,  and  making 
contact  with  the  frontal  in  8  of  the  52  cases;  the  eve  is  over  the  5th  labial 
in  33  cases,  and  over  the  6th  in  19 ;  the  scale  rows  are  28  in  five  cases,  29 
in  two«  30  in  twelve,  32  in  two;  two  to  four  of  the  middorsal  scales  are 
distinctly  enlarged,  and  the  dorsal  scales  show  faint  traces  of  triple  keeling 
in  many  of  the  «i>eeimens;  the  scales  from  chin  to  vent  have  been  counted 
in  21  specimens,  the  range  being  54-67,  and  the  average  60;  the  appressed 
limbs  overlap;  the  dorsal  color  is  dark,  with  a  middorsal  white  line  from 
snout  to  base  of  tail,  and  dorsolateral  white  lines  from  upper  eyelid  onto 
tail,  the  latter  enclosing  thus  two  dark  stripes  from  the  upper  eyelid  which 
fuse  on  the  tail  to  a  middorsal  caudal  stripe;  sides  mottled  dark  and  light, 
an  ill-defined  light  line  from  under  eye  over  arm  to  groin;  below  the  sides 
gradually  become  lighter  and  merge  into  the  light  ventral  surface;  ventral 
surface  much  flecked  with  black  in  adult;  ventrolateral  light  line  more 
prominent  in  young;  i)alms  and  soles  black;  largest  specimen,  head  and  body 
76  mm.;  an  adult  female,  head  and  body  70  mm.;  Field  Mus.  17799c,  head 
and  l)()dy  67  nun,  tail  99  mm. 

Rctnarks:  A  comparison  of  i\\v  characters  of  the-e  specimens  with 
Andersson's  description  of  nl(irop(thn(it(i  lea^"e^  nic  no  option  save  to  use 
that  name  loi-  them.  The  scak"  characters  mentioned  by  him  arc  those  given 
ai)ove,  sa\'e  that  his  five  si)ecimens  wei'c  said  to  have  26-30  scale  rows,  and 
2-3  j)airs  of  ntichals  (usually  3),  and  the  first  supraocular  usually  in  contact 
with  the  frontal.  The  coloration  given  by  him  agrees,  save  that  he  speaks 
of  "  two  longitudinal  series  of  black  spots  on  the  back  ",  "  a  black  band  on 
the  side  ",  and  does  not  mention  any  ventral  flecking.  His  largest  specimen 
measured,  head  and  body  60  mm.,  tail  88. 

I  feel  that  the  Turumiquire  specimens  are  certainly,  conspecific  with  the 
t3rpes  of  nigropalmata.  Future  material  may  show  that  the  species  can  be 
divided  into  races  on  the  basis  of  the  Venezuelans  ha^nng,  on  the  average, 
more  scale  rows,  more  nuchals,  and  a  smaller  percentage  of  contact  between 
the  frontal  and  the  anterior  supraocular,  but  I  do  not  believe  in  naming 
animals  on  the  basis  of  what  the  future  may  show. 
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It  i>  amazinp;  that  a  lizard  descrihc'd  from  so  far  away  should  show  up  on 
a  mountain  near  the  coast  in  Venezuela,  but  it  is  equally  amazing  that  five 
specimens  of  a  new  Mabui/d,  from  two  alnio-t  equally  remote  localities, 
should  turn  up  in  Stockholm  to,ti;ethcr.  It  is  certainly  1100  miles  from  Alt. 
Turumiquire  to  the  Rio  Curuca,  but  it  is  at  least  600  miles  from  the  liio 
Curuca  to  San  Fermin. 

The  species  is  an  extremely  distinct  one.  The  lii.uh  number  of  nuchals, 
the  large  size  of  the  anterior  supraocular,  the  enlarged  middorsal  >cales,  the 
invariable  prefrontal  contact,  and  the  color,  combine  to  indicate  a  form  quite 
diflferent  from  other  American  Mabuyas.  The  nearest  approach  is  made 
by  M.  deserticola  from  the  coastal  desert  of  Peru,  as  it,  frenata,  and 
nigropalmata  agree  in  having  a  single  frontoparietal,  and  it  and  nigro- 
palmata  agree  in  having  a  middorsal  light  stripe.  Deserticola  has  three 
narrow  light  stripes  and  four  broader  dark  ones;  nigropalmata  has  five 
narrow  light  stripes  and  six  broader  dark  stripes  or  areas.  In  nuchals, 
anterior  supraocular,  prefrontals,  and  dorsal  scales,  they  disagree. 

On  Mt.  Turumiquire  this  species  occurs  with  M.  mabouya  mabouya. 
My  friend  and  colleague  Dr.  M.  Graham  Netting  collected  the  latter  at 
1700  and  1730  meters  elevation  in  that  area.  At  1700  meters,  on  Jan.  18, 
1930,  he  collected  three  M.  nigropalmata  and  one  M.  mabouya.  The  vertical 
range  of  the  two,  in  that  area,  seems  to  l)e:  .V.  mabouya  mabouya,  sealevel 
to  1730  meters;  M.  nigropahnafa,  1650  to  2200  meters.  Both  the  high  and 
the  low  altitudes  for  nigropaltiiata  and  the  high  altitude  for  M.  inabomid 
are  due  to  Dr.  Xettimr.  .V.  mabouya  is  known  to  reach  6000  feet  (=1830 
meters)  elsewhere  in  Venezuela. 

Note:  I  am  unable  to  recognize  the  following  forms  among  the  American 
Mabuya  I  have  seen.  They  may  refer  to  American  species  which 
are  exceedingly  rare,  or  they  may  not  be  American. 

1.  Eumeces  (Riopa)  fischerii  Bocourt  1878,  Ann.  Sci.  Nat.  (6),  7, 
16,  p.  1:  Riopa  fischerii  Bocourt  1879,  Miss.  Sci.  Mex.,  Rept.  p. 
416,  pi.  22F,  f.  1.  This  specimen  from  Puerto  Cabello,  Venezuela 

recei^•ed  from  the  Hamburg  Museum,  had  a  scaly  lower  eyelid; 

nostril  in  the  middle  of  nasal ;  supranasals  in  contact ;  prefrontals 
separate;  two  frontoparietals;  parietals  in  contact;  nuchals  1-1; 
supraoculars  four;  eye  over  fifth  labial;  28  smooth  scales;  chin 
to  anus  47  mm.;  tail  57;  arm  9;  leg  13;  head  9;  legs  short; 
"  yellowisli  brown  .  .  .  six  longitudinal  lines  ...  on  the  back 
and  on  a  part  of  the  tail  .  .  .  sides  of  the  body  .  .  .  well  sepa- 
rated from  the  dorsum  by  a  l)lack  line  .  .  .  are  strongly  dotted 
with  black",  lioulenger  (1887.  t.c,  p.  309)  i)laces  this  in  the 
.-ynonymy  of  Lygoaonia  {Riopa)  albopunctatum  of  Britisli  India. 
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2.  Euprepis  occllaiua  Bucourt  1879,  I.e.,  p.  414,  pi.  22C,  f.  8.  This 
specimen  from  North  America  had  scaly  lower  eyelids;  separate 
supranasals;  prefrontals  in  contact;  two  frontoparietals;  parietals 
separate;  nuchals  1-1;  four  supraoculars.  Boulenger  {I.e.)  refers 
this  to  the  synonymy  of  M.  midtifaadata  of  Malaya. 

3.  Trachylepis  {Xystrolepis)  punctata  Tschudi  1845,  Unters.  Fauna 
Peruana,  Herp.  p.  44,  pi.  3,  f.  1.  This  specimen  from  Peru,  with 
triply  keeled  scales,  does  not  seem  to  me  to  be  a  Mabuya,  but  I 
am  unable  to  say  what  it  is.  Boulenger  {I.e.)  considers  it  to  be 
an  otherwise  unknown  species  of  Mabuya. 
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Febbuaby  19,  1935 

Annual  Meciinu-  of  the  Academy. 
Thirty  nu'nibers  present. 

The  President,  Mr.  Effin<i:liam  B.  Morri.-^,  in  the  Chair. 

Annual  rei)orts  covering  the  year  1934  were  presented  by  the  ^Managing 
Director  and  by  the  Treasurer. 

The  foHowing  were  rejiorted  enrolled  as  members  since  the  February, 
1934  meeting  of  the  Academy: 

Sustaining  Member:  Mrs.  Margaret  Emerson. 

Life  Member:  Dr.  Leo  S.  Rowe. 

Contributing  Member:  Mrs.  John  C.  Atwood,  Jr. 

Annual  Members:  Mrs.  S.  G.  Armistead,  F.  Wallis  Armstrong,  Jr., 
Leonard  C.  Ashton,  D.  Moreau  Barringer,  Jr.,  Samuel  Bell,  3rd,  Griscom 
Bettle,  Frederick  Bolles,  John  E.  Bowers,  Henry  Breuninger,  Mrs.  0.  H. 
Bullitt,  John  Cadwalader,  Jr.,  Mrs.  J.  Hamilton  Cheston,  Josef  Cisar,  Mrs. 
Clarence  H.  Clark,  Mrs.  Walter  Clark,  Woodward  W.  Cockran,  Mrs.  Walter 
I.  Cooper,  Mrs.  William  A,  Dick,  Mrs.  Henry  P.  Erdman,  Mrs.  Edward  W. 
Evans.  John  Kennedy  Ewing,  3rd,  Percy  C.  Feger,  Mrs.  Charles  Fearon, 
Mrs.  William  W.  Fitler,  Sr..  Mrs.  Clarence  H.  Geist,  Charles  G.  Graff.  Julius 
Grodinsky,  Mrs.  Frazer  Harris.  Mrs.  Edward  Y.  Hartshorne,  C.  Fenno 
Hoffman,  John  J.  Howard,  Grant  Hnltbcrir,  Henry  Hand  Jones,  Spencer  L. 
Jono-.  W.  P.  Klapp,  Jr..  E.  J.  Koi)p.  Dolf  L.  Levy,  Joseph  Wharton  Lippin- 
cott,  Mrs.  Adolf  Loeb.  Stuart  F.  Louchheini,  John  A.  McKnight,  Mrs.  Harry 
Markoe,  ]Miss  Margaret  Crozer  Martin,  Miss  Annetta  R.  ]\LasIand,  Miss 
Mary  T.  Mason,  W.  E.  G.  Miller,  Miss  Helen  S.  ZMilligan.  Miss  Mary  C. 
Milligan,  Frank  H.  Moore,  Jr.,  Harry  R.  Neilson,  Mrs.  William  E.  Xevin, 
Mrs.  George  P.  Orr,  L.  Rodman  Page,  William  T.  Patterson,  Josejih  E. 
Pcnnock,  Miss  Clara  N.  Ferine,  Mrs.  William  R.  Philler,  Karl  do  Schweinitz, 
Miss  Anna  M.  Serrill,  W,  Spencer  Service,  Miss  Stephanie  E.  Sheble, 
Geoffrey  S.  Smith,  Stanley  C.  Snow,  Floyd  T.  Starr,  Francis  R.  Strawbridge, 
James  G.  Vail,  L.  W.  T.  Waller,  Jr.,  Charles  Willing,  David  Weber,  Louis  W. 
Wheelock,  Mrs.  Edward  F.  R.  Wood,  John  Woodall. 

Junior  Members:  Valdemar  Anderson,  Master  John  McC.  Amett, 
Everett  H.  Brown,  3rd,  Miss  Noel  T.  Cooper,  Miss  Ann  Gray  Dolan,  H. 
Hoffman  Dolan,  Jr.,  Miss  Peggy  Thayer  Dolan,  Thayer  Dolan,  Thomas 
Dolan,  4th,  David  Montgomery  Hart,  Miss  Elizabeth  Ann  Hirsch,  Louis 
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Allen  Ilirsch.  Jr..  Charles  Edward  Iiigersoll,  2nd,  Miss  Pliucbo  W.  Ingcrsoll, 
Walter  James  Johnson,  Jr.,  Miss  Elizabeth  Branson  Ketcliani,  Miss  Isabel 
Key  Meade,  John  Sergeant  Price,  3rd,  Philip  M.  Smith,  Miss  Anne  P.  Wood, 
Edward  F.  R.  Wood,  Jr. 

Deaths  of  the  following  members  were  announced:  A.  C.  Albrecht,  Mrs. 
E.  R.  Artman,  Miss  Julia  H.  Rinney,  Dr.  Theodore  W.  Bouchelle,  Louis 
Burk.  John  Catlwaladei',  Daniel  H.  Carstairs,  E.  Waterman  Dwight,  George 
L.  Farnum.  Thomas  Fisher,  Mrs.  Stanley  G.  Flagg.  John  Marshall  Gest, 
Charles  L.  Glanz,  Prentiss  N.  Gray,  Mrs.  Elizabeth  B.  Gribbel.  Ivlward  Y. 
Hartshorne,  Miss  Mary  Euphemia  Hebard,  James  A.  Hutehison.  Alba  B. 
Johnson,  Edward  J.  Lavino.  Mrs.  Horatio  Gates  Lloyd,  Miss  Je>sic  W. 
INLasters,  Howard  S.  Roberts.  George  W.  Roydhouse,  William  AL  Savin,  John 
C.  Scott,  James  Spear,  Jr.,  Walter  Wood,  Miss  Quita  Woodward. 

The  death  of  the  following  Correspondent  was  also  reported:  Professor 
Chiyomatzu  Iskikawa. 

The  second  award  from  the  George  W.  Carpenter  Fund  was  made  to 
Dr.  Henry  A.  Pilsbry,  for  his  work  on  "The  Land  MoUusks  of  North 
America  ".  The  award,  made  on  the  recommendation  of  the  Carpenter 
Prize  Committee  appointed  by  the  Board  of  Trustees,  carries  with  it  funds 
for  the  publication,  by  the  Academy,  of  the  monograph  for  which  the  award 
was  made. 

Following  their  nomination  by  the  Nominating  Committee  as  prescribed 
by  the  By-Laws,  the  following  individuals  were  elected  members  of  the 
Board  of  Trustees  for  a  iK'riod  extending  to  the  Annual  Meeting  of  1938: 
Gary  W.  Bok.  George  L.  Harrison,  Arthur  E.  Newbold,  Jr.,  E.  R.  Fenimore 
Johnson  and  M.  L.  Parrish. 
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abb^s,  Thiaupis,  451 
abbreviatus,  Gerres,  lad 
abdominulis,  Neopodismo- 

psis,  32 
abeillei,  Abeillia,  423 
Abeillia,  423 
Abudefduf,  156.  4QQ 
abundans,  Corbula,  111 
acadicuiu,  Acrydiiun,  5Q 
Acanthistius,  385 
Acanthops,  262,  263 
Acanthopsis.  106 
Accipiter,  216 
Acontiothespis,  255.  256 
Acontistolla,  252,  253 
Aciydium.  5Q 
Actilis,  415 

aculetata.  Rhynchobdella, 

134.  513 
aciiniinata.  Couozoa,  58 
acuininatiu<,  Hcniochus,  156, 

326 

aciitipinnis,  Sphyracna,  317 
acuta.  Dussuniieria,  9Q 
advectiis,  Hemimerus,  *i01 
Aechmoi)horus,  225 
aeneocauda,  Metallura,  347 
aeneocorpiis,  Otolithoides, 
IM 

aeneus.  Astyanax,  515 

Aeoloplus.  62 

aestiva.  Dcndroica,  444 

aestuariu?.  Gilchri.stella,  365 

Aotomylaous,  3Q 

affinis,  Goococcyx.  425 

Taiianra.  45Q 
afra,  Xotopogon.  377 
Ageneotettix,  53 
Agonostomus,  525 
agrestis.  Trimerotropis,  58 
Apyrtria.  42Q 
Ainiophila.  448.  4411 
albicoilis.  Sclounis,  3lJB 
albigularis,  Falco,  416 
albilinea.  Iridoprocne.  438 
albiloris.  Polioptila,  439 
alhiventris.  Aramides,  415 

Rainphomicron,  340 
albopectup,  Idioptilon.  385 
albula.  Nomeus.  3SQ 
Albulichthys.  112 
Alepe?.  146 


Alestes,  36Q 
alleni,  Lepus,  278 
alticola,  Icterus,  454 
altior,  Circotettix,  61 
amabilis,  Cotinga,  437 
amatitlanensis,  Rhamdia, 

ol9 
Amazilis,  421 
Aniazona,  416 
Ambassis,  144.  IM,  382 
Aiublycercus,  453 
americana,  Antilocapra,  289 
Amia,  382,  383 
amia,  Hypacanthus,  381 
amusos,  Automolus.  431 
Auabas,  137 

anabatina,  Dencrocincla,  432 
Anabrus,  74 
Anachilus.  327 
anccp-s.  Helisoma,  301 
Anchoviella.  366 
andersoni,  Serranus,  384 
angasianum,  Aperostoma,  3 
Angola,  175-177 
anguillaris,  Plotosus,  369 

Taenioidos,  163 
angustiponnis,  Melanoplus, 
69 

annularis,  Holacanthus,  156 
annulipcs.  Liturgousa,  199 
Anodontites,  18,  88 
Anodontostoma,  90 
anomjihalus,  Strcptaxis,  Sfi 
anoplos,  Cvclocheilichthvs, 
121 

anoplus.  Barbus,  371 
Antcmna.  265.  266 
Anfhosccnus,  423 
Anlhracothorax,  423 
Antiurus.  320 
Antilocai)ra,  289 
Antrostonius,  419,  420 
Aperostoma,  3 
Aphelocorna,  455 
apicalus.  Ophichthus.  368 
Apocrj'ptichthys.  162 
apogon.  Cvclocheilichthvs, 
121 

Kryptopterus.  96 
apolinari.  Euglandina,  SI 

Plectostylus,  83 
Aramides.  415 
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Aratinga,  416 
Archainia.  383 
Archilochus,  423 
archiouema,  Uranoscopus, 
405 

arcticepsi.  Cypseluru^,  13Q 
Arctodus.  282 
Arctothcrium.  282 
Arelif^eus.  372 

arenaceu.s,  Cantherines,  406 
Arenivaga,  48 
Arethaea.  69 
argentatus,  Johuius,  153 
argenteus,  Otolithes,  150 

Pampus.  142 
argentimaculatus,  Lutjanus, 
386 

argus,  Cephalopholus,  146 
Mastacembelus,  134 
Scatophagus,  154 
aridus.  Melanoplus,  63 
arizononsis,  Ceuthophilus, 
76 

arniata,  Angela,  176 

armatus,  Atractophorus,  364 
Carangoides,  L41 
Cyclocheilichthys.  121 
Mastacembelus,  134 

Arphia.  53 

Arremonops.  450 

arsius,  P.seudorhombus,  130 

Artemon,  86 

asiatica,  Melopelia,  414 

Asio.  277 

Aspatha,  413 

assimilis,  Gryllus,  78 
Pipramorpha.  436 

Astyanax,  515 

Atherina.  133,  377 

Atlapetes,  450 

Atractophorus.  364 

atramentarius,  Metorthali- 
cus.  86 

atratu?:.  Coragyps,  275 

atricops.  Saltator,  448 

atricoxata.  Liturgousa.  204 

atronitons.  Volatina.  448 

atropos,  Atropup.  381 

Atropus,  142,  381 

atropus,  Atropus,  142 

Attila.  437 
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auduboni.  Ovis,  202 

.Syh  i'lagius,  2IS 
Aulacoc-t'i)holis,  3Si 
Aulocara,  q3 
aura,  Cathaite-s,  215 
aurantius,  Lanio,  452 

Cirrhinus,  122 
auratus,  Carassius,  513 

Mugil,  317 
aureiventris,  Pheucticus,  3iQ 
aureofastigatum,  Chalcostig- 

ina,  34 S 
aureuin,  Cichlasoma,  528 
auroc'ai)illus,  Seiiirus,  M5 
australis,  Ccntracanthus,  '302 

ChloionorjH's,  »{1  S 

Dendiofolaptcs,  32{> 

Muraena,  SiiG 

Nconiorphus,  3Jii 
Automolus,  ilil 
autuinualis.  Amazona,  All 
avus,  HcinLsinus,  15 
azurea,  Caloeitta,  455 

baelaiiia.  Thrissocleii>.  M 
bakeri,  C! ami  lax, 
Balanosphyra,  429 
Balistes,  4QG 

barbarus,  Periophthalmus, 
lfi3 

barberinus,  Pseudupeneus, 
393 

Barbichtlivs,  121,  513 
Barbus,  12L  369-371.  all) 
Barilius,  130,  513 
Bassariscus,  283 
Batrachocephalus,  102 
batrachus,  Clarias,  509 
belengeri,  Johnius,  152,  393 
belli.  Virco,  443 
Belodontichthy.s,  96 
benii.  Gubcrnetos.  332 

Tyrannulus,  33fi 
benjainini,  Heliastus,  62 
berbis,  Macilcntichthys,  144 
Betta,  137 

biarcuatuin.  Mclozone,  449 
bicirrhis.  Kryptoptcrus,  96 
bicolor.  Hemipimelodus,  100 

Iridojirocno,  43S 
bilineafus.  Cynoglossiis.  132 
bimaculatus.  Omjiak,  96 
])indus.  Leiognathu.s,  144 
binotatus,  Barbus.  121 
bipartita.  Euinomota,  418 
Bison.  292 

bivittatus.  Molanoplus,  66 
blackburnii.  Chaetodon,  394 
bicekori.  Solea.  371 
Blennius.  404 
blochii.  Callyodon.  160 
boddarrti.  Bolcophthalmus, 
1152 


bocnack,  Cephalopholus,  146 
bogoteusis,  Euglandiua,  87 

Lymnaea,  Siij 
bohcniaui,  Melanopluii,  fil 
Bolcophthahiuis,  lfi2 
boliviana,  Dryiiiophila,  324 

Henocorhina,  337 

Leptasthenura,  32ii 

Uchthoeca,  331 

Yanacea,  33ii 
bolivianus,  Cnemarchus,  332 

Microcerculus,  337 

Monasa,  3iI0 

Scytalopus,  321 
bonariensis,  Soriola,  380 
boops,  Selar,  14Q 
boreale,  Hoplosphyrum,  81 
bornecnsi.s,  Hemipimelodus, 

im 

boro,  Pisodonophis,  96 
Bothus,  371 
Botia,  im 

boucardi,  Microrhopias,  430 
bouvieri,  Hemimerus,  497 
bowditchi,  Melanoplus,  69 
bowkeri,  Barbus,  369 
braccatus,  Trogon,  424 
brachycephala,  Rhamdia, 
518 

brafhvdact3-la,  Geothlypis, 
445 

Ijrachj  soma,  Harengula,  90 
brachystoma,  llisha,  94 
braclvvtarsus,  Mj'iochanes, 
434 

bramoides,  Barbus,  51D 
brazilionsis,  Tityra,  330 
brevipcs,  Phaeomantis,  209 
brunneivenlris,  Diglossa, 
338 

brunnerii,  Metilia,  260 
brunneus.  Tylognathus,  125 
Brvcon,  515 
Bubo.  277 
Bulimidus,  2 
buruensis,  Ambassis,  146 
Busarellus,  415 
Butoo.  276,  415 
but  is.  But  is.  160 
Butoridos.  415 

cadwaladcri,  Laniisoma,  323 
caolatiis.  Tachysurus,  IfiO 
caerulauHMis.  Caesio,  147 
caerulea,  Guiraca.  447 

Polioptila,  439 
cjicruleigularis,  Tangara,  857 
caerulcogula,  Cichlasoma, 

.'»!;.'» 

caerulco-punctatus,  Serranus, 

146.  385 
caorulcus.  Gomphosus,  402 
Caesio,  147 


californicus,  Gymnogyps,  276 
caligaiis,  Macrotreina,  SMi 
Callyodou,  158,  IfM) 
Caloeitta,  455 
Camelops,  286 
Canmula,  54 
Campylopterus,  420 
Campylorhami)hus,  353 
canadensis,  Grus,  277 
canadum,  Rachycentron,  140 
canalicularis,  Aratinga,  416 
canciloides,  Xenentodon,  130 
candei,  Manacus,  436 
Candida.  Agyrtria.  420 
canicauda.  Grallaria.  351 
caninus,  Rhinogobius,  Ifil 
Canis,  284 
canius,  Plotosus,  96 
canonicum,  Helisoma,  88 
Cantherines,  406 
capensis.  Quinquarius,  393 
capito,  Rehnita,  57 
Capnobotes,  74 
Caragobius.  Ifil 
Carangoides.  141.  142.  381 
Caranx,  14D 
carapo,  Gymnotus,  52Q 
Carassius,  513 
carmen,  Bulimulus,  2 
Carolina,  Dis.sosteira.  55 
Stagmomantis,  233 
carolinensis.  DumetoUa,  441 
Carrikerella.  196 
carutta.  Johnius,  153 
Cassidix,  454 

castanciccps,  Momotus,  417 
castancus,  Celeus,  430 
castanops,  Cratogeomys,  2SQ 
Catamenia,  340 
Cathartes.  275 
Catharus,  355.  442 
caudimaculatus,  Tvlogna- 

thus.  125 
Celeus,  318.  430 
Centra  can  thus.  392 
centralis.  Ciccaba.  llfi 

Stagmomantis,  230 

Xanthura,  455 
Centurus.  429 
Ceophloeus.  430 
Cephalopholis,  146.  384 
Cephaloscyllium,  362 
Cercomacra,  430 
cerviniventris,  Leptoptila, 
414 

Ceuthophilus,  76,  77 
ohacunda,  Anadontostoma, 
90 

Chaetoderma.  163 
Chaetodon.  154.  394.  396 
Chalcostigma.  347,  348 
Chamaeza,  324 
championi,  Tauromantis,  251 
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Channa,  138i  &15 
Chaunax,  4QS 
Cheilinus,  158 
Chelmo,  IM 

chiapensis,  Antrostomus,  420 
chilopterus,  Mystacoleucus, 

chinensis,  Monacanthus,  lfi3 

Pampu-s,  142 
Chirolophius,  408 
chitala,  Notoptcins,  00 
Chloroceryle,  412 
C'hloronerpes,  318 
chloronotus,  Arremonops, 
450 

Tyrannus,  432 
chlorophaea,  Phyllovates, 
267 

chlororus.  Cheilinus,  158 
Chlorostilbon,  423 
Chlorothraupis,  338 
Choeradodis,  215,  21fi 
choirorhjmchos,  Acanthopsis, 
106 

Chonoi^horus,  530 
Chordciles,  420 
chorotega,  Melliera,  200 
Chorthippus,  52 
Chortophaga,  54 
chrvsater,  Ictprus,  453 
chryseola,  Wilsonia,  446 
chrvsophrvs,  Carangoides, 
142" 

chrysotaenia,  Lutjanus,  147 
chrysopterus.  Balistes,  406 
chiibbi,  Ploctorhinchus,  388 
Ciocaba,  313.  416 
Cichlasoma,  52.'^52Q 
ciliaris,  Carangoides,  141 
cincta,  Trimcrotropis,  60 
cinorascens,  Crj'pturellus, 
815 

Myiarchus,  433 
cinereiceps,  Tolomyias,  436 
cinereigiilare.  Oncostoma, 
436 

cingulatus,  Chactodon,  396 

cira.  Mytilopsis,  19 

Circotettix,  61 

Circus,  415 

ciris.  Passer ina.  449 

Cirrhinus,  122,  510 

Cirrhitus,  396 

Cirripectes,  404 

cirrosa,  Scorpaenopsis,  398 

Cissilopha,  455 

Cistothorus.  354 

citrina.  Wilsonia,  446 

Clarias.  509 

Clupeoides.  92 

Cnemarchus.  332 


cochabambae,  Mabuya,  it  nil 
cochlcarus,  Heniipimeiodus, 
101 

coelestis,  Aphelocoma,  455 
coibor,  Johnius,  152 
Coilia.  26 

Colapto.s.  277.  349.  429 
colias.  Scomber,  380 
colonibiaua,  Ostomya,  21 
coloinbianus,  Artenion,  SO 
coloradus,  Parabacillus,  49 
colubris.  Archilochus,  423 
Coluniba,  414 
Columbigallina,  414 
cominerson,  Scomberomorus, 

138.  380 
comniersoni,  Synaptura,  132 
comprehondens,  Cyclopti- 

lum,  81 
Conipsothlypis.  444 
concatenatus,  Siganus,  156 
concolor,  Uropterygius,  369 
concreta,  Cyanocompsa,  447 
Conepatus,  283 
confinis,  Xiphorhynchus,  431 
confusus,  Melanoplus,  66 
connectens,  Aimophila,  448 

Myiarchus,  433 
Conozoa,  58 
conspersa,  Arphia,  53 
continua,  Isomeria,  83 
cooperi,  Accipiter,  276 
Coragyps,  275 
corallinus,  Siganus,  156 
corallirostris.  Amazilis,  422 
Corbula.  19,  20 
Cordillacris,  51 
CoricA.  92 

cordyla.  Megalaspis.  140,  381 
coronata.  Dendroica.  444 
corrosensis.  Hemisinus,  12 
corrugata.  Mestobregma,  57 
Coryzichthys,  163 
Cosmochihis,  120 
Cotinga,  437 
Cranioleuca,  352 
Cratogeomys,  280 
Cratypedes.  55 
crenulata.  Cordillacris,  51 
crepera.  Cercomacra,  430 
crinitus,  Myiarchus,  433 
crocous.  Spinus.  448 
crocodilus,  Lycothrissa.  96 

Thysanophrys.  153 
crocro,  Pomadasys,  525 
Crossocheilus,  126.  128 
Crotophaga.  427 
crumenophthalmus.  Trachu- 

rops,  140 
cryptodon.  Paramonacan- 

thus.  163 
cryptoleuca,  Progne,  438 


cryptopogon,  Tylognathus, 

12o,  513 
Crypturellus,  315,  413 
Culter,  106-109 
cuning,  Caesio,  147 
curtipcnnis,  Chorthippus,  52 
curvirostra,  Loxia,  2iZ7 
cyanea,  Passcrina,  449 
cyaneiponnis,  Trimerotropis, 

60 

Cyanerpes,  450 
cyaneus,  Cyanerpes,  450 

Leprus,  55 
Cyanocitta,  455 
Cyanocompsa,  447 
cyanodorsalis,  Orochelidon, 
338 

cyanogenys,  Psilorhinus,  455 
Cyanolyca,  455 
Cyclarhis,  443 
Cyclocheilichthys,  121 
Cycloptilum,  81 
Cynoglossus,  132,  133.  372 
C3TiogIossus,  Cynoglossus, 
133 

Cynomys,  279 
Cypselurus,  130 
cyrenoidcs.  Sogamosa,  18 

Dactyloptcna.  400 

Daihinoides,  76 

dalgleishi,  Xenolepidichthys, 

Dangila,  114.  115.  510 
danrica,  Rasbora,  110 
darwini.  Gephvrobervx,  374 
Dasyatis,  89,  90,  364 
dasygenys,  Abudefduf,  100 
Datnioides.  148 
dawsoni.  Melanoplus,  66 
Decapterus.  140 
deceptus.  Hemimerus,  489 
decora.  Dendroica,  444 
decussatus,  Lutjanus.  146 
delicatula.  Psolessa.  53 
delicatus.  Plectostyhis.  81 
Delothraupus,  358 
Dendrocincla,  432 
Dendrocolaptes,  329.  431 
Dendroica.  444.  445 
Dentex,  388,  390 
dcorum,  Ageneotettix.  53 
deppei,  Polioptila,  439 
derbianus,  Orephasis.  413 
Derotmema.  56 
deserticola.  Mabuya.  554 
devillei.  Saucerottia.  421 
diacanthus.  Johnius,  152 

Serranus,  146 
diaconus.  Thraupis.  451 
diadema.  Holocentrus,  376 
Diapheromora,  50 
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differens.  Piculus.  i2S 
Diglossii,  33S.  356,  45Q 
clineiua,  Bolodontichthys,  96 
Diodon,  AOS 
Diplocyina,  10^  H 
Diplodon,  12 
Diplodus,  302 
dircptor,  Buteo,  115 
Dissosteira,  55 
Diuca,  359 
dives,  Dives,  454 
djarong.  Syngnathus,  133 
dohrnianiis.  (Jligonvx,  190 
Doricha,  423 

dorsovittata.  Mabuya,  547 
Doryfcia.  ail 

dourenensi.s,  Labeobarbus, 
120 

Die  pane.  154 
dry  as,  Cat  hams,  442 
Drymaeus.  85^  86 
Drymophila,  324 
dubius.  Polydactylus,  134 
Dules.  384 
Dumetella.  411 
duodeciinalis.  Atherina,  133 
durbanen.-is.  Cvnoglossus, 
372 

Hilsa.  365 
dussumieri.  Mugil,  133 

Sciaena,  153 
Dussuniieria,  9Q 
dyocheilus.  Varicoihinus,  510 
Ecchaunornis.  319 
p:chidna.  369 
ecuadorianns.  Cathariis, 
Elainea.  354.  436 
clegans.  Trogon.  424 
elegant  issiina.  Tanagra,  45Q 
Eleotris.  16Q 
Eleutheronenia,  134 
elioiae.  Hvlocharis.  422 
elliotti.  Aulocara,  53 
Enijtidonax,  434 
enii)>isa,  Carrikfrolla.  Iftfi 
enicuia.  Doricha.  423 
ensiger.  Xeooonocejihalus,  73 
Ephipi>iis.  153 
Epibulus.  158 
Epigonus.  3S3 

episcopalis.  Plectostylus.  84 
eqiuila.  Leiognathns.  144 
eqiiulacforniis,    Gazza,  144, 
3S2 

Equus.  2S5.  280 
Ereniiacris.  62 
Eremopodes.  75 
Ergalicus.  447 
erratica,  Areni\aga.  48 
eniniei.  Psottndes.  130 
ervthrodon.  Odonus,  406 
erj'throptmis.  Liitjaniis.  147 


erythrorinchus,  Heniiram- 

phns,  13Q 
cr^  throstictus,  Morulius,  121 
erythrothorax,  Sj'nallaxis, 

431 
Esomus,  110 
Euceratherium,  290 
eucosniiuSj  Heniisinus,  UJ 
Euglandina,  87 
Eulaniia,  362 
Eumeces,  556 
Eumomota,  418 
Euprepis,  557 
excellens,  Tapera,  427 
excelsus,  Equus,  285 
exilis,  CUipeoides,  512 
extensus,  Paratettix,  51 
faber.  Zeus,  373 
faetela,  Plectorhinchus,  388 
falciformis,  Monodactylus, 
394 

Falco,  276,  416 
fasciatomaculatus,  Serramis, 
146 

fasciatus,  Callyodon,  158 

CheiHnus,  158 

Leiognathus,  144 

Mehinoplus,  68 

Pristolepis,  153 

Serranus,  146,  385 
favageneus,  Lycodontis,  369 
Fells,  285 

folix,  Drymaeus,  86 
feniur-rubrum,  Melanoplus, 
66 

ferrissiana,  Humboldtiana,  2 
feruni.  Mionycoides,  1S2 
figlina,  Piranga.  4al 
filamentosus.  Gerres,  150 

Spams,  390 
filosus,  Dentex,  390 
finitimum.  Todirostnnn,  436 
fischerii,  Eumeces.  556 
Fistularia,  376 
flammeus.  Asio.  277 

Myioborus,  446 
flammulatus.  Attila.  437 
flavifrons,  Vireo,  443 
flaviventris.  Empidonax.  434 

Herpsilochmus,  3^ 

Marmot  a,  279 
flavoviridis,  Vireo.  442 
flavus,  Bassariscus,  283 
floridanus.  Svlvilagus.  278 
Florisuga.  420 
foedus.  Melanoplus,  69 
fowleri,  Pangasius.  98 
fraterculus,  Pseudupeneus. 
393 

fratema.  Acontistella.  253 
frenata.  Amia.  382 

Chlorothraupis.  338 


Littoridina,  5 

Mabuya,  551 
frenatus,  Chaetodon,  154 

Lethrinus,  148 
fricki,  Rangifer, 
friedrichstahlii,  Cichlasoma, 
529 

fulviflamma,  Lutjanus,  147, 
387 

fulvigularis,  Terenotriccus, 
435 

fulviventris,  Leptoptila,  414 
fumosa,  Thrinaconyx,  liffi 
funereus,  Oryzoboms.  147 
furcifera,  Scudderia.  73 
furcosus,  Synagris,  118 
fusca,  Eleotris,  160 
fuscifrons,  Trachyrhachis,  57 
fuscocuneus,  Cal^'odon,  1»>8 
fuscolineata,  Sciaena,  393 
fuscus,  Stenopelmalus,  75 

gachua,  Channa.  513 
Galbula,  128 
galbula.  Icterus.  453 
gallopavo,  Meleagms,  277 
gangene.  Coryzichthys,  163 
gardineri.  Amia,  382 
Garra.  129 
Garrulax,  409 
Gazza,  144.  282 
Geococcj'x,  425.  426 
geomys,  Caragobius.  KU 
Geothlj'pis,  415 
Gephyroberyx,  324 
Gerres,  150 
gibbiceps.  Spams,  390 
gigas,  Aimophila.  119 

Scomber,  378 
Gi!chri.stella,  aOo 
giurus,    Glossogobius,  160, 
404 

Glaucidium,  416 
Glossogobius,  IM.  404 
Glyphorhynchus.  431 
Gnathanodon.  142 
godmani,  Acanthops,  263 

Rhamdia.  518 
Gomphosus.  402,  403 
gordon-smithi,  Cichlasoma, 
529 

gracilipes,  Aretheae.  69 
gracilis,  Mimus,  441 

Trimerotropis.  58 
gracillimus.  Hemisinus,  15 
Grallaria.  35L  430 
Grammistes.  386 
Grammoplites.  153.  398 
grammurus.  Otospermophi- 

lus.  229 
grandis.  Saltator.  448 
grayi.  Turdus.  441 
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grisea,  Doryfera,  317 

Myrmotherula, 
griseipectus,  Atlapetes,  45Q 
griseiventris,  Myrmeciza, 

griseum,  Hemiscyllium,  S9 
grunniens,  Pomadasys,  147 
Grus,  22Z 
Gryllus,  78 

guadalupensis,  Microtus,  282 
guaporicola,  Mabuya,  oit) 
guara,  Caranx,  14Q 
guarayanus,  Thryothorus, 
337 

guatemalae,  Saucerottia,  42Q 

Setophaga,  MS 

Sialis,  M2 
guatemalensis,  Amazilis,  422 

Brycon,  alfi 

Phloeceastes,  430 
guatimalensis,  Grallaria,  430 

Pitangus,  433 
Gubernetes,  332 
guianensis,  Angela,  177 
Giiiraca,  447 
gularis,  Aspatha,  41Q 
guttulatum,  Cichlasoma,  52B 
gymnocephlus,  Ambassis,  144 
Gymnogyps,  276 
gymnostethoidcs,  Carango- 

ides,  381 
Gymnostinops,  452 
Gj'mnotus, 

Habia,  4M 

haematotis,  Pyrillia,  417 

Halaelurus,  361 

hamiltoni,  Thrissocles,  94 

hammondi,  Empidonax,  434 

Kampala,  120 

hamrur,  Priacanthiis,  386 

hanseni,  Hemimerus,  425 

Harengula,  90 

harmandi,  Barilius,  130.  513 

Cosmochilus,  120 

Luciosoma,  110 
hartzfeldii,  Heteromycterus, 
132 

hasseltii,  Lepidocephalus,  509 

Osteocheilus,  115 
hasta,  Pomadasys,  147 
hastiferum,  Daihinoides.  76 
haiimela,  Trichiurus,  138 
haydenii,  Derotmema,  56 
Hedymeles,  442 
Heleodytes,  439 
Heliangelus,  346 
Heliastus,  61,  62 
Helisoma,  88,  301 
hellmayri,  Satrapa,  333 
Helmitheros,  443 
Hemimerus,  457-497 


hemingwayi,  Neomerinthe, 

hemionus,  Odocoileus,  287 
Hemipimelodus,  100,  101 
Hemiramphus,  130 
Hemiscyllium,  89 
Hemisinus,  11-16 
Heniochus,  156,  396 
Henocorhina,  332,  441 
Hepsetia,  377 
Herpsilochmus,  322 
Hesperotettix,  63 
hesperus,  Saltatur,  448 
hcterogamia,  Stagmomantis, 
226 

Heteromycterus,  132 
hexapterus,  Kryptopterus,  08 
Hilsa,  90,  365 
Hippocampus,  376 
hippolestes,  Felis,  285 
histrio.  Hippocampus,  376 

Histrio,  408 
hoevenii,  Leptobarbus,  112 
hogeana,  Humboldtiana,  2 
Holacanthus.  156 
holervthra,  Rhytipterna,  432 
Holocontrus,  134.  326 
holodon,  Anchoviella,  366 
holosericeus.  Amblycercus, 

453 
Holospira,  2 
Homo,  293 

hopkinsi,  Hemisinus,  lA 
Hoplosphyrum,  81 
huallagae,  Phaethornis,  344: 
hudsonius.  Circus,  415 
Humboldtiana,  1,  2 
hyalina,  Micromantis,  212 
Hylocharis,  345i  422 
Hylocichla,  442 
Hvlomanes,  419 
Hylophilus,  356.  443 
hvmonophysa.  Botia,  106 
Hypacanthus,  381 
hypoleucus.  Leucippus,  312 

Melanotis,  441 
Hyporhamphus,  130 
hypselopterus.  Lethrinus,  148 
hystrix,  Diodon,  408 

Icteria,  445 

Icterus,  453,  454 

Ictinia,  116 

Idioptilon,  335 

Idiotes,  446 

Ilisha,  94,  365 

imberi,  Alestes,  69 

imbricatus.  Dasyatis,  89 

immaculatus,  Lepidocolap- 

tos.  a2S 
impacificus,  Psomocolax,  453 
imperfecta,  Opea,  51 


inca,  Scardafella,  414 
inconspicuus,  Crypturellus, 
31.-> 

indica,  Ilisha,  94 

Sciaena,  153 

Scyris,  142 
indicus,  Opisthopterus,  94 

Platycephalus,  153 

Pseudupeneus,  150 
infuscata,  Pseudomiopteryx, 
178 

infuscatus,  Turdus,  442 
inornata,  Compsothlypis,  444 

Malacoptila,  429 
inornatum,  Spharagemon,  56 
inornatus,  Myiophobus,  333 
Insara,  20 

insidiator,  Chirolophus,  408 

Epibulus,  158 

Secutor,  144 
insolita,  Thesprotia.  191 
intercedens,  Nvctidroraus, 
419 

intermedia.  Diglossa,  356 
intermedium,  Todirostrum, 
334 

intermedins.  Myioborus,  446 
Ramphastos,  427 
Thamnomanes,  350.  430 
Thomomys,  280 
Troglodytes,  441 
Xiphorhynchus,  352 

involucratus,  Tangavius,  453 

Iridoprocne,  438 

Isomer ia.  83 

isthmica,  Amazona,  417 
Chloroceryle,  411 

ivongoensis,  Barbus,  371 

Jacana,  415 
jaculator,  Toxotes,  153 
japonicus,  Monocentris,  376 

Synagris,  148 
jarbua,  Terapon,  148,  388 
javanicus,  Barbus,  121 
javus,  Siganus,  156 

Pseudorhombus,  132 
jello,  Sphjraena,  133 
johnii.  Lutjanus,  146 
Johnius,  152.  153.  393 
jullieni,  Cirrhinus,  122,  510 
juniperi,  Insara,  10 
jussieu,  Sardinella,  365 

kafuensis,  Tilapia,  400 
kalla,  Alepes,  140 
kanagurta.  Hilsa,  90 

Rastrelliger.  138,  380 
kengtungensis,  Hemacheilus, 

5119 
Ketengus.  100 
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kirschianus,  Thrinaconyx, 
1S2 

kopsii,  Ambassis,  MS 
kosieusis,  Cirripectcs,  4Di 
Kowala,  9Q 
Kryptopteru-s,  96^  OS 
kuda,  Hippocampus,  32fi 
kuhlii,  Dasyatis,  9Q 

Labeo,  al2 
Labeobarbus,  12Q 
Laccoelotris,  403 
laciniata,  Corica,  Si 
laciranus,  Anodontites,  18 

Hemisinus,  lit 

Potamopyrgus,  9 
lactarius,  Lactarius,  144 
laevicarina,  Hemisinus,  15 
laeviri,  Barbichthys,  121,  al3 
Lamprolaima,  423 
Laniisoma,  329 
Lanio,  432 

lankesteri,  Xystropeltis,  210 
laosensis,  Macrochirichthys, 

lapazanus,  Hemisinus,  13 
larvata,  Tanagra,  45Q 
laticincta.  Trimerostropis,  59 
latouri,  Triplodon,  Ifi 
lateristriata,  Rasbora,  llfl 
laticlavus,  Heliangelus  34fi 
latus,  Sparus,  14S 
lauta,  Tanagra,  4SQ 
lawrencei,  Myiarchus,  433 
Legatus,  432 
Leiognathus,  144 
leiura,  Strongylura,  13Q  ^ 
lenolensis,  Xanthias,  1G5 
lentus,  Helisoma,  Sill 
leocadiae,  Anthroscenus,  423 
leopardus,  Scyliorhinus,  3M 
lepida,  Ncotoma,  2S2 
Lcpidaplois,  402 
Lepidocephalus,  5D9 
Lepidocolaptes,  32S 
leprosus,  Xanthippus,  54 
Leprus,  55 
Leptasthenura,  325 
Leptecheneis,  IfiD 
Leptobarbus,  112 
Leptocephalus,  3fi8 
leptocheilus,  Dangila,  115 
leptolepis,  Selaroides,  141 
Leptoptila.  414 
Lepus.  278 

lessonii,  Momotus,  417 
lestes.  Canis.  284 
Lethrinus,  148 
Leucippus,  317 
leuciscus,  Macilentichthys, 
144 


leucophrys,  Myrmoborus, 
323 

leucoptera,  Piranga,  451 
limbata,  Stagmomantis,  49 
limbatus,  Eulamia,  3fi2 
lincoini,  Melospiza,  449 
lineata,  Balanosphyra,  429 
lineatus,  Lutjanus,  147 
lineolata,  Archamia,  383 

Mabuya,  55Q 
lineolatus,  Lutjanus,  147 
lineopinnis,  Laccoeleotris, 
403 

lineopunctatus,  Dentex,  388 
lingua,  Cynoglossus,  132 
lini,  Osteochilus,  118 
lippus,  Labeo,  51 2 
Litaneutria,  48 
littoralis,  Pomacentrus,  156 
Littoridina,  5 
Liturgousa,  198-204 
livingstoni,  Apocryptichthys. 
1112 

longimanus,  Mugil,  133 
longirostris,  Phaethornis,  42Q 
Loxia,  277 
Luciosoma,  HQ 
lucius,  Channa,  138 
ludoviciana,  Piranga,  451 
ludovicianus,  Cynomys,  273 

Hedymeles,  447 
luteiventris,  Myiodynastes, 
432 

luteus,  Synagris,  148 
Lutjanus,  146,  147,  386,  387 
Lycodontis,  369 
Lj'cothrissa.  96 
Lj^mnaea,  88,  361 
Lynx,  285 

lysan,  Scomberoides,  14Q 

mabouya,  Mabuya,  537.  540. 
544 

Mabuya.  53.3-557 
mcgilli,  Potamides,  0 
Macilentichthys,  144 
macracanthus.  Agonostomus, 
525 

Macrochirichthys,  51fl 
macrognathus,  Coilia,  96 
macrolepidota,  Kampala,  12Q 
macrolepis,  Mugil,  377 
Macromantis,  212 
macronema,  Pangasius,  98 
Macrorhamphosus,  376 
macrosemion.  Osteocheilus, 
llfi 

Macrotrema,  96 
macroura,  Vulpes,  284 
macrourus,  Morococcyx,  426 
macularia,  Actitis,  415 


niaculata,  Menc.  144.  382 

Sillago,  liiQ 
maculatus,  Aetomylaeus,  QQ 

Plectropomus,  146 

Pomadasys,  147 

Hachysurus,  IQQ 
magdalensis,  Corbula,  20 
niagnirostris,  Diuca,  3o*) 
magnoides,  Saltator,  448 
magnolia,  Dendroica,  444 
major,  Pyrocephalus,  353 
malabaricus,  Carangoides, 
141 

Malacoptila,  429 
Manacus,  436 
mancus,  Bothus,  371 
mangula,  Pempheris,  386 
nianiculatus,  Peromyscus, 
281 

marginatus,  Hemirhamphus, 
I3Q 

Mystacoleucus,  114.  510 
marginella,  Zenaidura,  414 
mar  ley  i,  Areliscus,  372 

Setarches,  398 
marmorata,  Oxyeleotris,  16Q 
Marmota,  279 
marshalliana,  Monocondy- 

laea,  1  7 
martensi,  Littoridina,  5 
maru-adsi,  Decapterus,  14Q 
massena,  Trogon,  424 
Mastacembelus,  134,  136 
masyae,  Nemachcilus,  106 
mate,  Alepes,  14Q 
mauritianus.  Trachurops,  381 
maximus,  Piculus,  429 
maj'a,  Liturgousa,  201 
mearnsi,  Conepatus,  283 
medinanus.  Drymaeus.  85 
megachir,  Serranus,  146 
Megalaspis,  140,  381 
Megarhj'nchus,  432 
melanocephalus,  Trogon,  424 
melanochir,  Tachj-surus,  IfiQ 
melanocrissa,  Taraba.  430 
melanocyanea,  Cissilopha, 
455 

melanogenia,  Galbula,  428 
melanopleurus,  Osteocheilus, 
U5 

Mclanoplus.  63-69 
melanopus,  Tachysurus,  51S 
melanotaenia,  Tvlognathus, 

122 
Mclanotis,  441 
Meleagris,  277 
meleagris,  Lycodontis,  369 
Melliera,  205,  206 
mellivora,  Florisuga,  420 
Melopelia,  414 
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Melospiza,  M9 
Melozone,  449 
Meiie,  144.  382 
meservthrus,  Crypturellus, 

413 
Mermiria,  51 
Mestobregina,  57 
Mclalluru,  342 
Metilia,  220 
Metorthalicus,  86 
mexicana.  Xeotoma,  281 
mexicanoides,  Colaptes,  429 
mexicanus,  Cassidix,  454 

Falco,  216 

Mefrarhynchus,  432 

Mclanoplus,  68 

Troson,  423 
raicrobrachium,  Alepes,  14Q 
Microcerculus,  337 
microdon,  Canis,  284 
microlepis,  Trichopodus,  137 
Microrhopias,  43Q 
Microtus,  282 
Mimus,  441 

miniatiis,  Cephalopholis,  3S4 
minima,  Ciccaba,  5113 
minimus.  Cistothorus,  35-1: 

Empidonax,  434 
mino,  Batrachoc'cphaliis,  102 
minor,  Litaneutria,  48 
minutus,  Tridactvlus.  82 
Mionycoides,  181,  182 
Mitrcphanes,  434.  435 
Mniotilta,  443 
modesta.  Botia,  166 

Trimerotropiri.  59 
modestoides,  Cantherincs, 
406 

Mollienesia,  524 
molybdophanes,  Ptilogonvs, 
443 

momotula.  Hylomanes,  4111 
Momotus,  417 
Monacanthus,  163 
Monasa,  32Q 
Monocentris,  376 
Monocondylaea.  II 
Monodactylus,  34 
monogramma,  Scolopsis,  148 
monfana,  Diglossa,  450 
Stagmomantis,  241 
montezuma,  Gvmnostinops. 
452 

mordax,  Microtus,  282 
morelloti.  Sporophila,  442 
Morococcvx,  426 
morrhua.  Sorrana,  384 
morrisi,  FAiccrathcrium,  2?>0 
Morulius,  121 
mossambica.  Muracna.  366 
motacilla.  Seiurus.  445 
motaguae,  Saucerottia,  4il 


motaguensis,  Cichlasoma, 
529 

Rhaindia,  518 
Mugil,  133,  134.  377 
mugrosanus,  Hemisinus,  13 
Muraena,  366 
muricatus,  Callyodon,  158 
Muscisaxicola,  353 
Musonia,  174 
Mustek,  283 

mustelina,  Hylocichla,  442 
mutanda,  Sporophila,  447 
Myiarchus,  433 
Myiobius,  435 
Myioborus,  446 
Myiochanes,  434 
Myiodynastes,  432 
Myiophobus,  333 
Myiozetetes,  432 
myops,  Trachinocephalus, 
366 

Myrmeciza.  323 
myrmckia,  Nemacheilus,  100 
Myrmoborus,  323 
Mj  rinotherula,  321 
Mystacoleucus,  112.  114.  510 
mystax,  Thrissocles,  94 
Mystus,  102-104 
Mytilopsis,  19 

nahua,  Stagmomantis,  227 
nana,  Amazona,  417 
nasus,  Nematalosa,  90 
natalcnsis,  Ambassis,  382 

Amia,  383 

Ilisha,  365 

Xotopogon,  376 

Scyliorhinus,  361 

Tilapia,  400 
naucratcs,  Leptecheneis,  16Q 
nebulosa,  Echidna,  369 

Parapercis,  100 
nebulosus,  Serranus,  146 
neglectus,  Cratypedes,  55 

Hyporhamphus,  130 
nelsoni.  Myiarchus.  433 
Nemacheihis,  106.  509 
Nematalosa,  90 
Nemobius,  78 
Neoconocephalus,  73 
Xeomerinthe,  41 
neomcxicana,  Preptoceras, 
2Sil 

neomoxicanus,  Phrixocnemis, 
75 

Xeomorphus,  316 
Neopodismopsis,  52 
Ncorhopias,  350 
Neotoma,  28L  282 
nicaraguae,  Cyclarhis,  443 
niger,  Parastromateus.  142, 
381 


nigricans,  Plesiops,  386 
uigricaudatus,  Heleodytes, 
439 

nigriceps,  Mystus,  102 
nigricollis,  Busarellus,  415 
nigrifrons.  Dendroica,  444 
nigripes,  Mustela,  283 
nigrofasciatum,  Cichlasoma, 
528 

nigropalmata,  Mabuj'a,  554 
niveus,  Oecanthus,  78 
Nomeus,  380 
notatus,  Spinus,  448 
Notochelidon.  438 
Notopogon,  376 
notopterus,  Xotopterus,  90 
novae-guinae,  Scorpaenopsis, 
153 

noveboracensis.  Seiurus,  445 
nubiius.  Canis,  284 
nuttalliana,  Lnmaea,  301 
nuttiugi,  Myiarchus,  433 
X^yctidromus,  419 

obscura,  Elaenia,  354 
obtusata,  Sphyraena,  378 
occidentalis,  Acchmophorus, 
275 

Capnobotes,  74 

Dendroica,  445 

Melanopkis,  67 
occipitalis,  Cordiliacris,  51 
ocellatus,  Euprepis,  557 
ochraceiceps,  Hylophilus,  443 
ochrus,  Ostcochilus,  118 
Ochthoeca,  331 
Odocoileus,  286.  287 
Odonus,  4fMi 
Oecanthus.  78 
oligolepis,  Mugil,  134 
Oligonicella,  188 
Oligonyx,  189. 
olivacea,  Chalcostigma,  347 
Ompok,  96 
Oncostoma,  436 
onusrosagris,  Tetrameryx, 
288 

Onychorhynchus,  333 
Opeia,  51 
Ophichthus,  368 
Opisthopterus,  94 
Oplegnathus,  392 
oijoncitonis,  Diplodon,  17 
Oporornis,  445 
oramin.  Siganus,  156 
oreas,  Isomeria.  83 
orbicularis.  Phitax.  154.  394 
orbignyianus,  Onychorhyn- 
chus. 333 
orbis,  Ephippus,  153 
Oreophasis,  413 
Oreophilus,  343 
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Oreortyx,  22fi 

orientalis,  Dactyloptena,  400 

Synaptura,  132 
Orochelidon,  338 
orolestes,  Neotoma,  2S1 
Orphulella,  32 
Ortalis,  113 
Oryzoboris,  M7 
Osberti.  Chlorostilbon,  423 
Osteocheilus,  115-119.  510 
Ostomy  a,  21 
Otolithes,  150,  393 
Otolithoides,  150 
Otospermophilus,  279 
Ovis,  202 
Oxyechiis,  415 
Oxyeleotris,  IfiQ 
Oxygastcr,  110 
oxygastroides,  Oxygaster, 
110 

pachj'centron,  Cephalopho- 

lus,  146 
packardi,  Melanoplus,  69 
palembangensis,  Tetrodon, 

163 

palenquense,  Aperostoma,  3 
pallens,  Chalcostigma,  34 S 
pallescens,  Columbigallina, 
414 

pallidn,  Eremiacris,  62 

Sporophila,  S{39 
pallidicops,  Anthroscenus, 
423 

pallidicinctus,  Tympanu- 

chus,  226 
pallidicrissa,  Coluraba,  414 
pallidipennis,  Trimerotropis, 

58 

pallidiis,  Ceuthophilus,  77 

Geococcyx,  420 

Mitrephanes,  48»') 

Oreophilus.  343 

Pitangus,  433 
Pampus,  142 
Pangasiiis,  98 
panthcra,  Torpepdo,  364 
pantherinus,  Bothus,  371 
papilloculus,  Platvcephalus, 
35)0 

Pappogeomys.  280 
Parabacillus,  49 
Paracentropristis,  385 
Paramonacanthns,  163 
Paraporcis,  406 
parviceps,  Heliastus,  61 
parvidentata,  Stagmomantis, 
225 

Parastromateus,  142.  381 
Paratettix,  51 

parvimaculatu.s,  Xiphorhyn- 
chiis,  353 


Passcrina,  449 

passerinii,  Ramphocelus,  451 
pectinicomis,  Vates,  269 
pectoralis,  Glyphorhynchus, 
431 
Icterus,  454 
pelidna,  Orphulella,  52 
pellucida,  Camnula,  54 
Pcmpheris,  386 
pencilligerus,  Craetoderma, 
163 

pennsylvanica,  Dendroica, 
444 

Pentapodus,  148 
Periophthalmus,  163 
peregrina,  Vermivora,  443 
pergravis,  Mabuya,  536 
Perodipus,  281 
Peromyscus,  281 
perpulchra,  Angela,  176 
personata,  Tityra,  437 
pertinax,  Myiochanes,  434 
peruviana,  Cranioleuca,  352 

Hylocharis,  345 

Neorhopias,  350 
peruvianus,  Delthraupus, 
35S 

Phacellodomus,  326 
pervagus,  Thomomys,  280 
petimba,  Fistularia.  376 
Phacellodomus.  326 
phaeocercus,  Mitrephanes, 
434 

Phaeochroa.  420 
Phacomantis,  208,  209 
Phaethornis.  344.  345.  420 
Phcucticus.  340 
Pheugopedius.  440 
Phloeceastes,  430 
Phrixocnemis.  25 
Phvllovates.  267 
Piaya,  424 
picta,  Oreortyx,  276 
pictipennis,  Oecanthus,  IS 
pictus,  Chaunax.  408 

Plectorhinchus,  147,  388 
Piculus,  429 

pileata,  Notochelidon,  438 
pinguis,  Hepsetia,  377 
pinnatus,  Platax.  394 
pinnulatus.  Cirrhitus,  396 
Pionus,  417 
Pipilo,  449 
Pipramorpha,  436 
Piranga,  451 
Pisodonophis.  96 
pistrinaria.  Trimerotropis,  59 
Pitangus.  433 
placens.  Elainca.  436 
plagiodesmus.  Plectorhin- 
chus. 3&7 
Planctanthias,  3S5 


planiceps,  Mystus,  104 
planifrons,  Pogonogobius, 
161 

Platax,  154.  393 
Platycephalus,  153,  399 
Platypsaris,  437 
plebeius,  Polj^dactylus,  378 
Plectorhinchus,  147,  387,  388 
Plectostylus,  83,  84 
Plectropomus,  146 
Plesiops,  386 

pleurospilus,  Poecilistes,  524 

Sphoeroides,  408 
pleurostictus,  Thrj'ophilus, 
440 

Pogongobius,  161 
Plotosus.  06.  369 
plumbea,  Ictinia,  416 
plumbeiceps,  Leptoptila,  414 
plumbiceps,  Ortalis,  413 
Poecilistes,  524 
Pogonogastcr.  194,  135 
Polioptila,  439 
plota,  Datnioides,  148 
Polycaulis,  153 
Polydactylus,  13L  378 
Pomacanthus,  396 
Pomacea,  88 
Pomacentrus.  156 
Pomadasj'S.  147.  525 
pompata,  Calocitta.  455 
porculae.  Phaethornis,  345 
Potamides,  9 
Potamopyrgus,  9 
Poteria,  4 

powisianus,  Metorthalicus, 
86 

praeustus,  Carangoides.  14J. 

preopercularis,  Planctan- 
thias, 3S5 

Preptoceras,  291 

prevostii.  Anthracothorax, 
423 

Priacanthus,  386 
princeps,  Aperostoma,  3 
pristis.  Grammoplites.  39S 
Pristolepis,  153 
proctozj'sron,  Barbus.  121 
producta.  Pomacea,  88 
Profundulus.  520,  522 
Progne,  438 

prosthemelas.  Icterus.  453 
Psettodes.  130 
Pseudomiopteryx,  177.  178 
Pseudorhombus,  13(1  132 
Pseudosermyle,  49 
Pseudupeneus.  150.  393 
Psilorhinus.  455 
Psoloessa.  53 
Psomocolax,  453 
Pteroglossus.  428 
Pterois,  153,  398 
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Ptilogonys,  443 
puella,  Trogon,  424 
pulicarius,  Ploctostylus,  S4 
pullus,  Thiyophilus,  440 
pumilio,  Cj'anolj-ca,  455 
punctata,  Drepane,  154 

Mabuya,  535 

Trachj'lepis,  557 
punctatus,  Halaelurus,  361 

Profundulus,  520 
puncticeps,  Cynoglossus,  132 
purpurascens,  Passerina,  449 
purpureum,  Thalassoina,  403 
pusilJa.  Psoloessa,  53 

Wilsonia,  446 
Pyrillia,  411 
Pyrocephalus,  353 

quadrilineatus,  Tylognathus, 

quadripimctatus,  Occanthus, 
78 

queketti,  Amia,  3S3 
Quinquarius,  203 

Rachyccntron,  14Q 
raiiiada.  Mugi],  317 
Rampha.stos,  427 
Rami)hocoIiis,  451 
Ramphoniicron,  349 
Rangifor.  287 
rapax.  Antemna,  266 
Mionycoides,  182 
Rasbora,  110 
Rastrclligor.  138,  380 
rogani,  Zcbrias,  371 
Rphnita,  afi 
rcpetens,  Pipilo,  449 
restrictus,  Heleodytes,  439 
reticulatiis,  Crossocheilus, 

retifer.  Ophichthus.  MS 
Rhamdia,  51S 
rhami,  Lamprolainia,  423 
rhcgma,  Mystus,  102 
Rhinogobius,  161 
rhombicollis,  Choeradodis, 
216 

Rhvchobdolla.  134,  513 
Rhytiptorna.  437 
richardsoni;  Perodipus,  281 
ridgwayi,  Cyanocittaj  455 

Glaiioidium,  416 
ringens.  Balistes.  406 
riparia.  Riparia.  43S 
rivoroi.  Ciilter.  IM 
rivnlatus.  Lutjanus,  387 

Siganus,  396 
roborti.  Phaeochroa.  420 
robinsoni.  Oplegnathus.  392 

Sciaena.  393 
romainri.  Antiurus,  S20 


roseipcnnis,  Tithrone,  259 
rostratus,  Chelino,  154 
rubor,  Holocentrus,  134 

Otolithes,  150,  393 
rubiginosa,  Dendroica,  444 
rubra,  Piranga,  451 
rubritorquis,  Aratinga,  416 
rufalbus,  Thryophilus,  440 
rufifrons,  Idiotos,  446 
rufipinnis.  Columbigallina, 
414 

rufitorqucs,  Turdus,  442 
rufus,  Campyloptorus,  420 

Lynx.  285 
ruticilla,  Sotophaga.  446 
rutila,  Aniazilis,  422 

sadanundio.  Stigmatogobius, 
161 

sagax,  Sardina,  365 
Saltator.  448 
salvini,  Habia,  451 

Idiotes,  446 
Samburus,  301 
sancti-thomae.  Dendroco- 

laptes,  431 
sandiao,  Turdus,  356 
Sanganiona,  287 
sanguinolcntus,  Veniliornis, 

130 

sanmarcosensis,  Buliinulus,  2 
santacruzi,  Centurus.  429 
sanzoi,  Vinciguerria,  366 
sapiens,  Homo,  293 
Sapindus.  301 
Sardina,  365 
Sardinella^.  90,  365 
sarrakowah,  Scoliodon,  89 
sartorii.  Ainiophila,  449 
Satrapa,  333 
saturata,  Celeus,  818 

Synallaxis,  351 
saturatus.  Arremonops,  450 

Phaethornis,  420 
Saucorottia.  420.  421 
Saurida.  m  366 
saxatilus.  Abudefduf,  156 
scaber,  Grammoplites.  153 
scapularis,  Profundulus,  a22 
Scardafolla.  414 
Scartolaos,  162 
Scatophagus.  154 
SchifTornis.  436 
schistaceiceps,  Todirostnim, 
436 

Schistoccrca,  62 
schwanofeldi,  Thalassoma, 
158 

schwanofoldii,  Barbus,  121 
Soiaona.  153,  393 
sclatori.  Icterus.  454 
Sclenu-us.  326 


Scoliodon,  89 
Scoloi)sis,  147,  148 
Scomber,  378.  380 
Scomberoides,  140 
Scomberomorus,  138,  380 
Scorpaenopsis,  153,  398 
scrilia,  Paracentropristis,  385 
scudderi,  Eremopedes,  75 
Scudderia,  73 
Scyliorhinu.s.  361 
Scyris,  142 
Scytalopus,  321 
sebae,  Lutjanus,  147 
sebastoides,  Acanthistius,  385 
sccretus,  Ccuthophilus,  77 
Secutor,  144 
Seiurus,  445 
Solar,  140 
Selaroides,  141 
selli,  Lymnao,  88 
somicirculat  us.  Pomacanthus, 
396 

senilis.  Pionus.  417 
sept(>ntrionalis.  Metallura, 
347 

Stagmaloptcra,  248 

Zonotrichia.  449 
Soriola.  380 
Scrranus.  146.  384.  385 
sorripcnnis.  Stelgidopptervx, 
438 

scssor,  Hemimerus,  487 
Sotarchos.  398 
setifer,  Chaotodon.  394 
Soti])inna,  96 
Sotophaga.  446 
setosus.  Pentapodus,  148 
sexfasciatus,  Caranx.  140 
scxlinoatus.  Grammistes.  386 
sexlarius,  Polydactylus,  134 
sexstriatus.  Holacanthus,  156 
shancnsis,  Barbus,  510 
shoshone.  Schist ocerca.  62 
Sialia,  442 

siamonsis.  Cultor.  109 

Dangila.  IR  510 

Otolithoides.  150 

Oxygaster,  110 

Pangasius.  9S 

^'aimos:l.  161 
sibuloides.  Albulidithvs.  112 
Siganus.  m  396 
sigmachilus.  HcMuisinus,  11 
Sillago,  150 

silvestris.  Couthophilus,  77 
sihama.  Sillago.  150 
sima.  Osteochilus,  117 
similis,  Ceophloeus,  430 
simplex,  Anabrus.  74 
sirm,  Sardinolla,  90 
Sittasomus.  327,  432 
sloanii.  Mabuya.  546 
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srnithi,  Boleophthalimis,  162 

Sogauiosa, 

Solca,  311 

solitaria,  Triiifia,  115 
solitarium,  Yorsiniops,  4S 
solitarius,  Viroo.  M3 
sonorana,  Dcadroica.  444 
soio,  Laboobarhus.  12D 
sparriiiani,  Tilapia.  4QQ 
sparsa,  Trimcrotropis,  fiQ 
Spams,  148,  390 
spai  vcrius,  Fak-o.  276,  116 
spoc'iosus,  Gnathauodon,  112 
Spharageinon.  56 
sphfiiops.  Mollioncsia,  521 
Splioeioi(l(\<,  IDS 
Sphyraena.  133,  377.  3IS 
spicifor,  Syiifinathu.^.  133 
spiloplcura.  Ustcochoilus, 
115 

spiloptcriLs.  Barbus.  121 
spilunim,  Cichlasoina,  528 
spilurus,  Luf  janus.  387 
spinosa,  Jacana.  115 
spino-sus,  Trachichf  hodes,  371 
Spinas,  lis 
splcndons,  Rotla,  137 

Leiognathus,  Ml 
splendidus.  Melanoplus,  65 
Sporophila.  332.  117 
spurius,  Icterus.  153 
Stagmomantis,  49.  21S-245 
Stagniatoptera,  24L  21S 
Stegostonia,  362 
Stelgidopteryx,  138 
stellatus.  Balistos.  406 

Tctrodon,  IDS 
Stenopclmatiis.  75 
stictoptera,  Chloroccrvie,  117 
Stiginatogohius.  161 
stolzinanni,  Colaptcs,  319 
straniinea.  P.soudosennvlc,  19 
stronna,  Aratinga,  116 
Streptaxis.  86 
striata.  Sciaena,  393 
striatus,  Anachilus.  327 

Pomacanthus,  396 
striolata,  Oligonicclla.  ISS 
stroiiKylura,  Strongyhira.  130 
stiipofactus,  Molanoplus.  67 
suhinsignis.  Catamena.  340 
subis.  Progno.  438 
siibpagana.  Elainea.  136 
subsiinilis.  Tolmomyias.  331 
sucionis.  Diploryma,  11 
siifflans.  Crphalosf'vUium, 
362 

sulcirostris,  Crotopliaga.  427 
sulphureipvgius.  Mviobius. 
435_" 

siilphureus,  Upeneus.  150 
suniirhrasti.  Platyp.«aris.  137 


surinarua,  Musonia,  171 
swaiusoni,  Buteo,  276 

\'ireo,  112 
swierstrae,  Barbus,  370 
sylvestri,  Eumomota,  US 
Sylvilagus,  278 
sylvioides,  Sittasomus,  132 
Synagris.  118 
Synallaxis,  35L  131 
Synai)tura,  132 
Syngnathus,  133.  376 

Tachycineta,  138 
Tachysurus,  100,  51S 
tacniagastcr,  Mastacembelus, 
13fi 

taeniatops,  Garra,  1211 
Taenioides,  163 
taeniura,  Paugasius,  ILS 
taeniurus,  Dules,  381 
taiasica,  Chonophorus,  530 
talpoidcs,  Hemimerus,  493 
tainaulipensis.  Icterus,  153 
Tanagra.  150 
Tangara,  351 
Tangavius.  4.n3 
Tapera.  127 
Taraba,  13Q 
tatv.  Sctipinna.  96 
tau,  Equus.  286 
Tauroniantis,  251 
Taxidoa.  283 
taxvis.  Taxidca.  283 
taylori.  Bison.  292 

linloophthalmus.  162 
tchangi.  Crossocheilus.  1 20 
feloscopus.  Epigonus.  383 
temmincki,  Aulacocepholis. 
384 

Syngnathus,  376 
temporalis,  Scolopsis,  148 
tenuirostris,  Musci.saxicoIa, 
353 

Terapon.  148.  388 
Terenotriccus.  135 
testudincus,  Anabas,  137 
totradactyhun.  Elcuthero- 

nema.  131 
Teframervx.  288 
Tetrodon.  163.  108 
tcxana.  Mermiria.  51 

Trimerotropis,  58 
texensis,  Chordeiles.  120 

Myiozotetes,  132 
thalassina.  Tachvcineta.  138 
Thalassoma.  158.  403 
Thamnonianes,  350 
Thamnophilus.  130 
theophila.  Stagmomantis. 
215 

thoraps.  Terapon,  118 
thermophila.  Piaya,  121 


Thesprotia,  191 
Thoniomys,  280 
thoracata,  Kowala,  30 
Thraupis,  151 
Thrinaconj-x.  1S5-1S7 
Thrissocles,  94,  366 
Thryophilus,  HQ 
Thryothorus,  337 
Thvsanophrvs,  153 
Tilapia,  100^ 
Tithrone,  259 
Tityra,  330.  ^ 
Todirostrum,  334,  136 
tolmiei,  Oporornis,  115 
Tolmomyias,  334.  436 
tolooparah,  Scomburoides, 
110 

Torp(>(lo.  364 
torr(>i,  Holosjiira,  2 

Humboldt  iana.  1 
townsendi.  Dendroica.  415 
townscntlii.  Eeims,  27S 
Toxotes,  153 
Traciiidit  hodes.  371 
Trachinocephalus.  366 
Trachurops,  140,  381 
Trachylepis.  557 
Trachyrhachis,  57 
tragula,  Upeneus,  150 
trailli.  Empidonax.  134 
trautwiniani,  Anodontites.  88 
trepidus,  Empidonax.  431 
trevelvani,  Barbus.  370 
Trichiurus.  138 
Trichopodus.  137.  513 
trichopterus,  Trichopodus, 
513 

Trichopus.  137 
Trichopus.  137 
tridactvlum.  Eloutheronema, 

m 

Tridactylus,  82 
trifasciatus.  Diplodus,  392 
trifascigula.  Blennius,  104 
trigramma.  Trulla,  132 
trilineatus.  Lepidaplois.  402 
Trimerotropis,  58-60 
Tringa.  115 
Triplodon.  16 
tristani.  Pogonogaster.  195 
trivolvis,  Helisoma,  301 
Troglodytes,  111 
Trogon.  123.  121 
tropaea,  Henocorhina.  Ill 
Trulla.  132 
Trvpauchen.  163 
tumbil.  Saurida.  13Q.  366 
Turdus.  356.  441.  112 
turnbulli.  Aeolopus.  62 
tiisagasuganus.  Drvmaeus, 
S5 

tygrinum,  Stegostoma.  362 
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Tylognathus,  122-125,  512 
Tyinpanuchvis,  2Ifi 
typus,  Cultor,  IflQ 
Ketengus,  IflQ 
Tyrannisicus,  436 
Tyrannulus.  336 
Tyrannus,  ii32 
tzacatl,  Amazilis,  422 

xianiak,  Dasj  atis,  3M 
umbriuus,  Phcugopcdius,  MI) 

Tardus,  Ml 
uncirosti  is,  Eccliaunornis,  SIS 
undulosus,  Dentex,  3SS 
unicolor,  Ophichthus,  3fiS 
unitaeniatus,  Barbii.s,  311 
Upcneus,  15Q 

uranoscopus,  Polycaulus,  153. 
405 

Uropterygius,  3G9 
ustulata,  Hylocichla,  442 
iitahensis,  Ceuthophilus,  Tfi 

vagina,  Trypauchen,  lfi3 
Vaimosa,  Ifil 

valenciennei,  Athcrina,  133 
vanrossemi,  Euinomota,  41S 
varia,  Mniotiitu,  443 
varians,  Phcugopedius,  440 
Varicorhinus,  511) 
variegatus,  Legatus,  432 
variiis,  Goinphosus,  403 
Vates,  269 

velii,  Diapheromcra,  5Q 
velitaris.  Macrorhamphosus, 
376 

velox,  Vulpes.  2S4 
Veniliomis,  43Q 


vcrac-pacis,  Schiffornis,  436 
\'ermi\  ora,  443 
vennivorus,  Hcluiithcios,  443 
\'ersicolor,  Ergaticus,  447 
vcrticalis,  IVrannus,  432 
vicina,  Stagmomantis,  229 
vicinuti,  Hemimerus,  481 
vilisdiinus,  Tyranniscus,  436 
vinccntina,  Potcria,  4 
Vincigucrria,  366 
virens,  Dendioica,  444 

Ictcria,  445 
Vireo,  442,  443 
A'ircsccns,  Butoiides,  415 
virgatus,  Plectostylus,  SI 

Siganus,  156 
virginianus.  Bubo,  222 

Udocoilcus,  286 
viridifasciata,  Chortophaga, 
M 

viridis,  Hesperotettix,  63 

Scartelaos,  162 

Sittasomus,  327 
viridissimus.  Hylophilus, 

vitiiostris,  Thritisocles,  366 
vitrea,  Acontiothespis,  256 
vitta,  Lutjanus,  142 
\  ittatus,  Mystus,  104 

O.stcochilus,  51D 
vocifcrus,  Antrostoinus,  419 

Oxycchus.  415 
Volatina,  44S 
volitans,  Pterois,  153,  39S 
vosmeri,  Scolopsis,  142 
vosseleri,  Hemimerus.  488 
vulcani,  Vireo,  443 
vulneratus,  Barbus.  321 
Vulpes,  2S4 


waglcri.  Prosthemclas,  453 
walbcehuii,  .Scoliodon,  S9 
waringi,  Hemisinus,  14 
whccleri,  Diplocyma,  Hi 
Wil.'ionia,  446 
wolffi,  Ambassis.  ill 
wolffii,  Mystus,  IM 
wyckii.  Mystus.  164 

Xanthias,  165 

xanthocephalus,  Xanthocc- 

phalus,  222 
Xantliippus,  54 
Xaiilhoura,  455 
Xenetodon,  130 
Xeuolepidichthys,  323 
xerophiius,  Heleodytes.  439 
Xiphorhync-luis,  352,  353,  431 
Xystropeltis,  ilh 

Yanacea,  336 
Ycrsiniops,  48 

yucatanensis,  Nyctidromus, 
419 
Piculus,  429 

Platyi)saris,  437 
yungae,  Chamaeza,  8*24 

zarumillanus,  Campylorham- 

phus,  353 
zebra,  Zebrias,  132 
Zcbrias,  132,  311 
Zenaidura.  414 
Zeus,  323 

zonatus.  Hcloodytes,  439 
Zonotrichia,  449 
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